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PHYSICS 


A Basic Science 
3rd Edition 


Burns, Verwiebe, 
Hazel, Van Hooft 








EARTH SCIENCE 
The World We Live In 


Namowitz, Stone 





For your students, “getting ahead jn 
life’ means building a solid founda- 
tion for future achievement. These 
four texts, written by experienced 
teachers of high school science 
courses, assure your students the best 
possible programs in general science, 


physics, chemistry and earth science. 


FUTURE 


FOR THE 


FOUNDATION 


Obourn, Heiss, Montgomery 


These texts are modern in every re- 
spect—richly illustrated, simple but 
technically accurate in presentation. 
They provide your students an unex- 
celled foundation for future study in 


all fields of science. 


VAN NOSTRAND 


120 Alexander Street 
Princeton, New Jersey 


SCIENCE 
IN EVERYDAY LIFE 








CHEMISTRY 


A Course for High Schools 
3rd Edition 


Hogg, Alley, Bickel 
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ching Microscopes 
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e Advanced styling and design 
@ Inclined body 


e Focusable stage...variable 
autofocus 



















e Low-positioned coarse and 
fine adjustments 

@ World-famed optics 

@ Shock-absorbing spring 
loaded nosepiece assembly 

@ Durable, pleasing, dove-gray 

EPOXY finish : 

\2 i —_ 




















e True three-dimensional 
image 

e Long working distance 

e Reversible and inclined body 

e Large field of view 

e Broad selection of models 








e Top quality optics 


e Durable, pleasing, dove-gray 
EPOXY finish 


@LOW PRICE 





Dept. 195 


Amerie an Send copy of: 


| MICROSTAR Microscope Brochure $B124 


Optic al [] CYCLOPTIC Brochure SB56 











Name 
MENT DIVISION 
INSTRU per 
BUFFALO 15, NEW YORK 
City. Zone State 
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BASIC TEACHING TOOLS FOR 


QUICK, LASTING 
IMPRESSIONS 







1. NEW Bausch & Lomb TRI-SIMPLEX Micro-projector 


Indispensable for group orientation. Projects vivid 
images of fixed specimens or living organisms 
.».OM screen or tracing pad. Catalog E-248. 


Saves time: pre-focusing gage sets the focus; bright, 
sharp images are easy to see and understand. 
Color-corrected 10X and 43X objectives. Standard size 
and operation. Catalog D-185. 


x Mae 7-10 -toiaMe.-me eel aalome Alol-ma tli [o Mm T-Cei get -tete) of t-) 


Versatile general science teaching aid, ideal for gross 











specimen studies and dissection, convenient for 

field trips. Erect-image or inverted-image models; 10X, 
20X, or 30X; with stand or folding tripod. 

Catalog D-1052. 


4. Bausch & Lomb BALOPTICON‘® Projectors 


“Individualizes” instruction with brilliant, detailed images, 
clearly visible in large classrooms. Projects slides, 


pictures, opaque objects, even chemical 
reactions! Catalog E-11. 


WRITE FOR DATA 
SNORT) MRO) Gsee AND DEMONSTRATION 


Write to Bausch & Lomb Optical Co., 


nc UF 78010 St. Paul St., Rochester 2, N.Y. 
(Please indicate catalog numbers.) 


America’s only complete optical source. .. from glass to finished product. 
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Try this experiment in your 
junior high science classes 


By placing a 12-inch rule between a lighted 
candle and the open pages of a book, you 
graphically illustrate what is meant by the 
term, “foot-candle.” 


But this experiment does more... it 
helps you teach both the science of light 
and the relationship of light to sight. 


To aid you, Better LIGHT Better 
SIGHT Bureau offers a program of supple- 
mental teaching material, “Living With 
Light.” This program is specifically de- 
signed to convey “the facts of light” to 
séventh, eighth and ninth grade science 
classes. Based on the N.E.A. manual, 
“Teaching About Light and Sight,” and 
prepared with NSTA consultation, this 


study project explores areas not usually: 


covered in standard texts; its use requires 
only nominal preparation on your part. 


October 1956 


Materials include 3 film strips with 
accompanying scripts, an 8-page Teacher’s 
Guidebook, a 4-page Program Booklet 
and 6 study leaflets. 


FREE AIDS. To get free copies of the 
study leaflets, use the coupon below. For 
more information about publications of 
Better LIGHT Better SIGHT Bureau, con- 
sult your local electric service company. 


Better LIGHT Better SIGHT Bureau 
420 Lexington Ave., New York 17, N. Y. 





Please send me free Better LIGHT Better | 


SIGHT study leaflets. ST-106 
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MT. WILSON-PALOMAR OBSERVATORIES 


THIS MONTH’S COVER ... is a pictorial interpre- 
tation of the theme of this month’s lead article: 
Science—The Endless Adventure. It is a photograph 
of the radio telescope recently installed by scientists 
from the California Institute of Technology on Palomar 
Mountain in California, where, turned skyward, it 
listens for the incredibly faint radio signals that reach 
the earth from millions of miles away. These signals 
are natural phenomena and there is neither hope nor 
fear that they are being broadcast. 

The first of several parabolic reflectors planned by 
Caltech, this telescope, with a reflecting area of more 
than 800 square feet, is not particularly large, mea- 
suring 32 feet in diameter. But it is expected to chan- 
nel knowledge of inestimable value to those who are 
working today in the modern science of radio astron- 
omy, one of the great adventures which Dr. Lee A. 
DuBridge, President of Caltech, discusses in the lead 
article which begins on page 273 of this issue. 





The recent special-mailing item, This is du Pont: 
The Story of Science in Industry, impressed me and 
other faculty members here very much. We think it 
one of the most interesting and useful publications of 
its kind that we have seen. Our thanks to you and 
the sponsors for this commendable contribution to the 
creating of interest in and for science. 


JoserH B. SMITH 

Director, Science Instruction 
Classical and High School 
Salem, Massachusetts 


This note may be late, but we do want you to know 
how very much we appreciated the opportunity to 
participate in the 1956 National Science Teachers 
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Association Convention through the exhibit and film 
preview showings. 

During the few years we have been engaged in this 
program, numerous conventions have been attended 
but certainly none that aroused the deep interest ex- 
perienced at the NSTA meeting. A host of new 
friends was one result, and many, many science teach- 
ers became acquainted for the first time with this 
material. Quite naturally, we are looking eagerly for- 
ward to the 1957 Convention in Cleveland. 


Don PARSON 

Educational Film Division 
Moody Institute of Science 
West Los Angeles, California 





If You'd Like to Work Overseas ... 
NSTA’S CLEARING-HOUSE SERVICE on 


foreign assignments is available to you if you’re think- 
ing about teaching or doing other science work 
abroad, such as helping prepare or revise textbooks, 
advising governments on educational or specific science 
or science-related programs, or working in the field. 

U. S. Government agencies as well as industry and 
other groups are constantly informing NSTA of such 
worldwide job openings. NSTA does not and cannot 
make recommendations, but is glad to pass on bio- 
graphical and related data on men and women who, 
from details submitted, seem to fit the specifications. 

So—lIf you are considering the advantages of either 
a temporary or long-term assignment abroad, file 
information about yourself at NSTA headquarters, 
1201 Sixteenth Street, N.W., Washington 6, D. C,, 
including the following facts: Your name and address, 
of course; your present position; a brief biography on 
your career, educational, and geographic backgrounds; 
your family situation, i.e., your marital status and 
children’s ages if they will go with you; what world 
areas you prefer and whether an urban or rural 
locality; and your salary, type of work, and job-term 
preferences. 

NSTA does not charge for this clearing-house serv- 
ice and cannot guarantee you a post, but is glad to act 
as middleman. 

For example, the Department of the Army is look- 
ing for teachers to staff Army-operated schools for 
American children in Germany, France, Italy, Japan, 
and Okinawa for the 1957-58 school year. The appli- 
cation deadline is December 1, 1956. Write to Over- 
seas Affairs Division, Office of Deputy Chief of Staff 
for Personnel, Department of the Army, Washington 
20, D.C. 

Teacher exchange opportunities in various parts of 
the world under the International Educational Ex- 
change Program (Fulbright and Smith-Mundt Acts) 
are described in a special booklet. It can be obtained 
from the U. S. Office of Education, Department of 
Health, Education, and Welfare, Washington 25, D. C. 
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Coming ii ich 
in the November issue of The Science Teacher 


¢ The Development of Scientific Laboratories 

¢ How to Evaluate a Field Trip 

@ Report on the 1956 West Coast Summer Con- 
ference for High School Science Teachers 
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This month’s guest editor is William H. Eisen- 
man, Secretary of the American Society for Metals. 


Time doesn’t seem to diminish my sincere regard for 
the science teacher and his or her job. 

Perhaps it is that through the haze of changing years I 
see myself behind the reading desk as a chemistry teacher, 
eager then, as | am now, to see signs of inquiry on the 
faces of youngsters—youngsters among whom later will 
rest the grave responsibilities of scientific progress. 

Good teaching was then, as it is now, a dedication of 
principles and a profession with great powers for good. I 
believed this these many years ago when I| was a teacher, 
when I became a school principal, and still later when I 
assumed the responsibilities of school superintendent. I 
believe it with equal conviction today. 

As of now, I am just a spectator in lecture halls and 
laboratories, but as such I also look upon both of these 
facilities as the repositories of truth and the forums in 
which our young generation can learn about the nature of 
all things—from unsaturated hydrocarbons to the Brownian 
movements. All of which, I believe, adds up to the teach- 
ing of interest in scientific subjects. Without interest, 
without a sincere inquiry into the yet unknown facets of a 
subject, learning loses one of its greatest values—the urge 
to know more than is being taught. 

I’m reminded of an instance where hundreds of young 
students were attending chemistry lectures and laboratory 
exercises in schools located just across the river from a 
city in which a national convention of chemical scientists 
was being held. The daily press was filled with stories 
about the progress in this science—some of the accounts 
spectacular, many of them affecting the daily life of 
everyone. What an opportunity to deepen student interest 
and bring an otherwise mundane study into the realm of 
adventurous truth. And yet, despite this great environ- 
ment, the chemistry classes in the schools just across the 
river proceeded along their unmerry way with texts, test 
tube, and beaker. 

What I mean by teaching interest in scientific subjects 
is to make them a part of life, to make them a challenge 
to the student. 

I have known science teachers with great ability and 
with sincere purpose. | have known some who were gen- 
erous in their willingness to tackle new methods; others 
with a traditional hardness that kept them fixed upon the 
text and formula. But I have never known a science 
teacher who was incapable of generating the excited inter- 
est which makes the difference between study for a grade, 
and the exciting adventure of learning. 

The teaching of science can never be organized as a 
game. And yet I am certain that we will produce greater 
scientists and more of them because their early learning 
was made a part of that bigger question—how did it 
happen? When did it happen? How can we change it? 
Why do we need it? Where and how does it apply? 


(Please continue on page 307.) 
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Chemical stability keeps labware made of Pyrex brand glass No. 7740 from 
clouding, makes it easy to clean, keeps it usefully bright for extra years. 


SAFETY FACTOR for student zeal... 


another reason to choose this glass 


In their unbridled eagerness to learn, your 
students may not be as careful with equip- 
ment as they might. 

While not intentional, this is nonetheless 
tough on apparatus, especially glass apparatus. 
But apparatus made of Pyrex brand glass No. 
7740 has a balanced able-bodiedness that 
withstands physical and thermal shock and 
chemical attack. 

To the natural strengths of the glass, we 
engineer additional ability to take it. For in- 
stance, we use extra-heavy blanks where indi- 
cated. On our graduated cylinders, for example, 
we add impact-absorbing rims at the point 


wv PYREX® laboratory ware 
. . . the tested tool of modern research 


of first contact. And we use a hexagonal base 
so that if the graduate is knocked over it won't 
roll off the lab table and break. 

So while there are bound to be accidents, 
we try to provide an extra safety margin to 
keep the mishaps minor. Safety is one good 
reason for using Pyrex brand glassware in 
your school lab. Saving is another. Can’t think 
of two better ones, can you? 


CORNING GLASS WORKS 
77-10 Crystal Street, Corning, N.Y. 
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ANATOMICALLY ACCURATE 


MINIATURE SYNTHETIC HUMAN SKELETON 


Only 26 Inches Tall 
Superbly Adapted For Elementary Work Where Economy Is Important 


Accurately Scaled 
In Durable, Washable 
Synthetic Bone 


A Wooden Case 
And Plastic Cover 
Are Included 


Designed for use in high school biology courses, 
the miniature skeleton has proved of value in psy- 
chology, health, safety, first aid, and physical educa- 
tion courses. The low price enables the smaller 
schools to have at least one skeleton in the science 
department. The skeleton, with wooden case, weighs 
less than 20 pounds making it easy to carry from 
room to room. 

The wooden case is constructed to permit the 
rotation of the skeleton within the case. An illus- 
trated key card on the door identifies the principal 
bones. This arrangement permits a student to study 
the guide and skeleton together in order to more 
easily understand the skeleton. If desired, the 
skeleton can be removed from the case and hung 
in a more convenient place. The hook on the skull 
provides for attachment to other types of support. 


Each skeleton includes an attractive wooden case, 
plastic skeleton cover, and an illustrated key card. 





No. ZK500 


ZK510. MINIATURE SKELETON. The skeleton is 
ZK500. MINIATURE SKELETON, the same as ZK500, but the muscular origins and in- 
Painted. The muscular origins are painted sertions are not painted. Many teachers prefer to 
in blue, and the muscular insertions are in paint the muscular insertions and origins themselves, 
red on one side of the skeleton. Complete, and the surfaces of these skeletons readily accept 
with wooden case, plastic skeleton cover, paint. Complete with attractive wooden case, illus- 
and illustrated key card. Each, $130.00 trated key card, and plastic cover. Each, $115.00 


Full, Life-Size Skeletons available at $188.00. 
W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 


1515 Sedgwick Street, Dept. T Chicago 10, Illinois, U. S. A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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The Endless Adventure 


By LEE A. DuBRIDGE* 


President, California Institute of Technology, Pasadena 


CIENCE, I believe, should be discussed not 

in the light of the new technology to which 

it may lead, but for its own sake—as a method of 

thinking, as a method of acquiring new knowledge, 

as the key to understanding, the road to compre- 

hension of the physical world. This is science, the 
endless adventure. 


From the day that man first acquired conscious- 
ness, he began to observe the things about him— 
the nature of fire, of water, the winds, the sea, the 
stars. And as he observed, he remembered and 
reflected. He gradually gathered enough observa- 
tions to demonstrate certain invariable regularities 
of nature which, reduced to their simplest form, we 
now call “laws of nature.” 


At a very early time, man must have been con- 
scious of numbers, but primitive man had words 
for only three numbers—one, two, and “many.” 
Gradually the “many” became sorted out—three, 
four, five, ten. Curiously enough, it was a very 
long time before he discovered the number “zero” 
and learned to use it. 


Here we should reflect upon the science of 
mathematics. How many of us realize how utterly 
impossible our modern way of living would be 
without a number system and our science of mathe- 
matics. Suppose we had not yet invented numbers 
above ten. Suppose we had to add and multiply 
with Roman numerals. For example, how do you 
multiply XVI by MCMXL? 

Suppose we were unable to deal with numbers 
higher than a million, or even a billion. How many 
people do know what a billion really means—or 
even a million? Counting as fast as one can—say 
three per second—it would take three days, 24 
hours a day, to count to a million—more than eight 
years to count to a billion. 


When we say that a modern hydrogen bomb has 
an explosive energy 20 million times as great as a 


es 


*A condensation of an address at the 94th Annual Convention 
of the National Education Association, Portland, Ore., July 6, 1956. 
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one-ton TNT bomb, we have one of the spectacular 
illustrations of the importance of numbers in the 
modern world—the importance of being able to 
think in quantitative terms. Why do we still teach 
arithmetic as though numbers bigger than 100 or 
1000 were too complicated to grasp? A million is 
10%, a billion is 10°, a million squared is 101, and 
10® X 10° is 1011. It’s simple! Even a little experi- 
ence with exponents would give youngsters a lot of 
fun—and would make it possible for them, out of 
their own experience, to deal with millions and 
billions in a more meaningful way. 


Our whole modern civilization is built on mathe- 
matics. Not a street can be laid, a foundation dug, 
or a building constructed without the use of 
algebra, geometry, and trigonometry. Not a ma- 
chine can be designed, an engine’s performance 
predicted, or an electric power plant constructed 
without mathematics through calculus. The design 
of airplanes, ships, or guided missiles requires a 
profound knowledge of higher mathematics. No 
one, in short, from a grocer’s clerk to a nuclear 
physicist can do without mathematics. 


A Journey to the Sun 


Let us turn now to adventures in the world of 
physical science rather than mathematics: let us 
start the adventure with a journey to the sun. 

The first thing we notice about the sun is that it 
is hot; very hot, in fact. The surface temperature 
is about 11,000° F, higher than any temperature 
ever observed on earth except in the burst of an 
atomic bomb. It is far above the melting point of 
any material we are familiar with, far above the 
boiling point of most materials. The sun, therefore, 
is very like a ball of hot gas. 


But the surface of the sun is its coolest part. It 
is easy for an astrophysicist to prove that, because 
the sun is so massive and the gravitational forces 
are therefore so enormous, the sun would promptly 
collapse into a very much smaller object unless the 
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central part of the sun were at a very high pressure 
and temperature—in fact, the central temperature 
is more than 20,000,000° F. 


The age-old question about the sun, of course, is 
—what keeps it so hot? We know that the sun has 
kept the earth at roughly its present temperature 
for four billion years or so. Where does all that 
energy come from? 


Until recently—just before World War II—not 
even the beginnings of a satisfactory answer had 
been found. We know now that the only source of 
energy possible is the transmutation of matter— 
specifically, in the case of the sun, the transforma- 
tion of hydrogen into helium. The sun would, in 
fact, explode like an H-bomb except that the gravi- 
tational forces are so enormous that it is all held 
together in a very nice balance. Fortunately, there 
is a lot of hydrogen still left in the sun—enough to 
last for another few billion years. 


A History of the Stars 


There is, however, a possibility that a great 
explosion might occur. We do not know precisely 
the conditions under which such stellar explosions 
take place, but explosions of distant stars have 
been observed in the heavens. They are known as 
supernovae. But on this point our knowledge is 
very vague indeed. In fact, it is only in recent 
months that a detailed quantitative picture of the 
evolutionary history of the stars and of the process 
of atom building has been worked out by combin- 
ing the knowledge of astronomy with knowledge 
recently acquired in the laboratories of nuclear 
physics. Just recently, Dr. Fred Hoyle of Cam- 
bridge evolved a project for making detailed com- 
putations of the evolutionary history of the stars, 
a project which will require five years to complete 
on one of the fastest of modern computing machines. 


This is one of the greatest of all adventures in 
science—the most daring, the most intricate. The 
sun is only one of a billion stars in our galaxy, and 
there are millions of other galaxies equally large 
scattered through space. The faintest that can be 
seen on the plates of the great 200-inch telescope 
at Palomar are two billion light years away. Yet 
we know that the same elements—the same kinds 
of atoms and molecules—occur in these distant 
stars. 

This is one of the most exciting aspects of the 
great adventure of modern astronomy: the inti- 
mate way in which it brings together the sciences 
of spectroscopy, of nuclear physics, of electronics, 
of cosmology, of quantum mechanics, each one 
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helping to fit in some piece of the vast jigsaw 
puzzle. 

Students in high school and college ought to be 
introduced to this great adventure. Just as the 
youngsters of 100 years ago were excited about the 
pushing back of America’s western frontiers, 9 
the children (and adults, too) of today can reap 
equally great rewards from hearing about the 
frontiers of 1956—the frontiers of science. 

There are other exciting developments in astron- 
omy. Many years ago a radio physicist named 
Jansky was tracing some of the sources of noise in 
a sensitive radio receiver. There were faint hissing 
sounds which he could not trace to electric motors, 
spark plugs, thunderstorms, or the other usual 
sources of “static.’’ He eventually found that these 
flickering radio waves were coming from the sun, 
So began the science of radio astronomy. 


Today we know of hundreds of objects in the 
sky which are sources of radio waves. Some are 
stars like the sun; some are distant galaxies, Pos- 
sibly the most interesting source is the great cloud 
of hydrogen gas which exists in the Milky Way 
galaxy and which gives off radio waves of a fre- 
quency of 1420 megacycles—a wave length of 21 
centimeters, about eight inches. 


Radio waves from the stars! What does this 
mean? In order to find out, great radio antennas, 
radio telescopes—far larger than the Palomar 200- 
inch, but less expensive—are being built all over 
the world to explore further the nature of the stars 
as revealed by the radio waves which the racing 
electrons in their outer atmosphere emit. Since 
radio waves penetrate air and haze and clouds with 
ease, a radio observatory does not have to be 
located in a clear climate or on a mountain top. 
The flat plains of Belgium and the clouded moors 
of England and Australia have been primary loca- 
tions for radio work. They have there detected 
waves from sources which are so distant that for 
their waves to be detected here they must have 
been projected from a source as strong as 4 
50-kilowatt broadcasting station—multiplied a mil- 
lion billion billion BILLION times over! The power 
production is the inconceivably large figure of 10 
kilowatts. That much energy, were it much closer, 
would result in the earth being blanketed by 80 
much radio “static” that radio and_ television 
broadcasting would be completely impossible. 

We see then that astronomy, though it is one of 
the oldest sciences, is being rejuvenated even 
today. New telescopes have made our distance 
measurements more accurate; new electronic tech- 
niques are extending the power of both optical and 
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Caught by the camera eye while speaking to the NEA convention, 
Dr. DuBridge shows his enthusiasm for his subject, ‘’Science—The 
Endless Adventure.” 


radio telescopes ; new knowledge of nuclear physics 
is helping us understand how the energy of stars 
is produced. 


Back in the 15th century, we are told, so few 
people could read that there were millions of young 
people, contemporaries of Columbus, Magellan, and 
other early explorers, who never heard of their 
explorations, never knew a new world had been 
discovered, or that a ship had sailed around the 
earth. 


Today we run the danger that, because our 
school children are unable to “read” the language 
of modern science, they will miss knowing about 
the great explorations of this generation—the 
intellectual examination of the frontiers of space. 
True, some day people may travel out into space 
beyond the earth. But such excursions will be 
limited. We could conceivably reach the moon in 
one day of travel at ten times the speed of sound. 
We could reach Mars in six months. But to come 
into the vicinity of even the nearest star would 
require 100,000 years. Hence, the only experience 
that human beings will have with the far reaches 
of space will be through the messages brought by 
light and radio waves. And even these, the fastest 
of all messengers, have been on the way for mil- 
lions or billions of years. 
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So let us make it possible for our new generation 
to understand these marvelous adventure stories. 
The adventures, however, are by no means con- 
fined to outer space; there are adventures in each 
day’s routine. 


We arise in the morning to the ring of an alarm 
clock—an electric clock, no doubt, synchronized 
within seconds to millions of other clocks all over 
the world. Synchronization is achieved by the 
miracle of alternating current in our power lines, 
connected in a network extending hundreds of 
miles, and connected by radio to other networks 
far away. 


So, even before we awake in the morning, our 
adventure has begun. We get out of bed, put on 
nylon hose, a dacron shirt, or an orlon sweater— 
fabrics made of chemicals obtained from coal and 
air and water. 


Breakfast is another kind of adventure—food 
from the far corners of the earth, prepared over 
a flame which burns gas piped from Texas. And 
as we eat we read of world events only a few hours 
old—stories, even pictures, which have been flashed 
with the speed of light from London or Calcutta. 
Only a few years ago, less than 100, a famous 
British physicist, Lord Kelvin, slaved away years 
of his life supervising the laying of a cable across 
the Atlantic through which feeble electric impulses 
could be slowly pushed—dot—dash—dot. 


After breakfast, we step into a real miracle—the 
automobile. We seldom look under the hood to see 
the bewildering array of examples of the laws of 
thermodynamics, of mechanics, of electricity, of 
metallurgy—of almost every science and _ tech- 
nology. All we care is that this device converts a 
gallon of gasoline into many miles of travel. 


The Expense of Secrecy 


Then, as we read the news—possibly reporting 
our own scientists visiting the Soviet Union and 
finding themselves in full agreement with the Rus- 
sian physicists on the best design of a synchrotron 
—we discover another example of the fact that 
adventures in science are international. All coun- 
tries agree on the laws of physics. We may fight 
over the writings of Karl Marx—but not over 
those of Isaac Newton or Albert Einstein. Politics 
cannot for long suppress the facts of nature. We 
have tried it here, too. We thought nuclear physics 
could be kept secret; we forgot that scientists in 
other countries can ask questions of nature, too— 
and get the same answers we do. We also learned 
that secrecy in science is very expensive, for 
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secrecy impedes the advance of science and also 
the advance of technology. 


But our day’s adventures have only begun. We 
drive by a TB sanitarium that is being closed—for 
lack of business; pass a hospital where once-fatal 
illnesses are cured in a few days; see some young- 
sters getting polio shots and know that another 
dread disease is on its way to extinction. 


The Study of Viruses 


Still another new adventure for us: the giant 
strides being made in the unraveling of the chem- 
istry of living things. The properties and behaviors 
of viruses can be studied now with all the modern 
techniques of physics and chemistry—not solely by 
trial and error, but by systematic analytical methods. 
One by one the different harmful viruses will be 
isolated, bred, and studied until methods of de- 
stroying or controlling them are evolved. Beneficial 
viruses—those that kill harmful bacteria—will also 
be studied and used in the control of other diseases. 
The days of bacterial and virus diseases are num- 
bered. It may be years and there will be some 
exhausting struggles, but these elementary sub- 
stances now can be understood and controlled. 


These adventures of ours are daily getting more 
exciting. They are adventures that more and more 
people will eventually participate in. The fraction 
of the United States working force engaged pro- 
fessionally in scientific and engineering pursuits 
has multiplied by five in the past 50 years. It can’t 
multiply by five again or it would approach 100 
per cent. But it may well double. The need is great 
and the opportunities are endless. The great chal- 
lenge of our school system is to help every child 
with potential talents develop them to the utmost. 


But men and women without professional inter- 
ests in science may still enjoy these adventures of 
science. The language of the atom can be learned. 
After all, people enjoy music who do not perform. 
People enjoy literature who do not write. Lawyers 
and businessmen and English teachers have learned 
to enjoy science. 

The exciting adventures of science have a great 
immediacy. From morning alarm to evening TV 
program, we are living in a world which has re- 
sulted from adventures in science. Just as the great 
adventure of Columbus opened a new continent, so 
the inspired adventures of many scientists—Galileo 
to Einstein ; Faraday to Edison ; and thousands of 
trained men and women working today in labora- 
tories throughout the world—have created on this 
new continent a new kind of civilization. There 
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are certain things about this civilization that we are 
not satisfied with. But the defects will be fixed by 
those who understand the nature of the world in 
which we live. The world will be made better by 
knowledge, not by ignorance. 


But the adventures in science are not only fun; 
they are an essential part of our everyday intellj- 
gent living. We spent strenuous efforts in this 
country to reduce illiteracy, to make it possible for 
every man, woman, and child to read and write, 
Now we face a new type of illiteracy in which citj- 
zens are unable to read and understand the things 
about which they must make decisions, all the way 
from spending billions on nuclear energy to invest- 
ing a few thousand dollars in a new chemical com- 
pany; decisions as to what to do about smog; 
about putting fluorine in drinking water; about 
paying higher salaries to the very important 
teachers of science. 


What, we may ask, does all this have to do with 
the school teachers of America? This, I think, is 
clear: The making of the future scientist or the 
making of the future intelligent citizen begins in 
the fifth grade or before, and continues at all levels 
through the university graduate school. Except for 
a very few unusual individuals, scientists and engi- 
neers are made, not born. Interest and facility in 
mathematics and science are created by fine teach- 
ing ; by intelligent, sympathetic interest in the indi- 
vidual ; by the uncovering and stimulating of ex- 
ceptional talent; by making the subject matter 
exciting rather than dull. 


But there are certain illusions about science and 
mathematics that must be eliminated before the 
adventures of science can be appreciated and ad- 
vanced more rapidly in our nation. 


The False Illusions 


The first illusion is that mathematics is too hard 
for young minds to grasp. That is false. Properly 
presented and properly taught, mathematics is an 
exciting adventure —especially for youngsters. 
What has made it seem hard is the endless pro- 
cession of dull and useless problems which are 
normally taught. “How many square rods in 19% 
acres?” or “If A has three apples and B has twice 
as many as A and C together . . .?”—you know 
the kind. Why crush the glorious excitement of 
the great principles of algebra, geometry, trig- 
onometry—yes, and calculus—with an avalanche 
of useless detail? I suggest that to prepare a really 
first-class series of 7th- to 12th-grade texts of 


(Please continue on page 307.) 
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Criteria for Sponsored Teaching Aids in 
Science Education 


By SAMUEL SCHENBERG* 


Supervisor of Science, New York City Board of Education 


THE PRESENT SHORTAGE Of scientists, engineers, 
and science teachers has focused the attention of 
the United States upon our schools. It has brought 
about a realization of the crucial role of science in 
this second half of the 20th century. One of the 
heartening results of this attention has been the 
increasing interest of industry in the raw material 
of our educational system—our children. This raw 
material must be leavened into the scientist, the 
engineer, and the science teacher of tomorrow if 
we wish to preserve our way of life. That industry 
has chosen to participate in this important under- 
taking is evidence of its far-sightedness and its 
civic-mindedness. 

For many years industry has made available 
valuable resource material for use in our schools. 
This material has taken the form of booklets, 
charts, maps, photographs, films, filmstrips, kits, 
models, and even science assembly programs. These 
offerings have been aimed at different levels and 
subject areas. The science area has come in for a 
lion’s share. The industrial resource material 
usually explains different aspects of the particular 
industry’s functions and operations. Many teachers 
in New York City and throughout the country find 
this material of great interest and value in their 
classrooms. The material may come into the school 
with or without solicitation by the school. At times, 
however, it arrives at the school without a clear 
idea of the uses to which it may be put. At such 
times it fails to justify the labor and expense con- 
nected with its preparation and distribution. To 
avoid this last possibility, I will try to discuss 
briefly, from the standpoint of a supervisor of 
science in the New York City schools and a con- 
sultant on industry-sponsored teaching aids, some 
of the important criteria for determining, in ad- 
vance, the probable effectiveness of teaching aids 
in science teaching.2 

Sponsored science teaching aids must meet a 
dual purpose. They must help to attain the objec- 





"A talk delivered at the Spring Workshop of the New York 
Chapter of the Business-Industry Section of the National Science 
Teachers Association, New York City, April 24, 1956. 
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tives of the sponsors and the objectives of the 
science program in our schools. Long association 
with industry on such matters leads me to believe 
that industry has at least four objectives in mind: 
(1) a desire to acquaint teachers and students with 
the industry’s contribution to the American way of 
life through its method of operation, its products, 
and their uses, (2) a desire to secure and foster 
good public relations, (3) a desire to provide up- 
to-date scientific information of immediate assist- 
ance to science teachers and science students, and 
(4) a desire to acquaint students with the possi- 
bilities and opportunities for science careers. 

The objectives of the science program in our 
schools include all of the objectives for a good 
general education. A good science program will 
aim, also, at four specific science objectives : (1) the 
acquisition of a functional understanding of the 
scientific facts, principles, and concepts which 
operate in our environment, (2) the attainment of 
adequate skills, habits, and attitudes in the use of 
problem-solving methods that are involved in scien- 
tific investigations and explorations, (3) the incul- 
cation of an appreciation of the contributions, 
potentialities, and methods of science for the im- 
provement of human welfare, and (4) the develop- 
ment of an interest in science as a vocational 
and/or an avocational activity. 

The effectiveness of an industrial educational 
program may be evaluated, therefore, upon the 
extent to which it is able to attain these objectives. 
A failure on the part of industry to operate on this 
basis will inevitably result in the piling up of 
industry-sponsored aids on storage shelves without 
effective use by the teacher or the students and, of 
course, without gain to the industry. 

I am sure all of you realize that teachers follow 
a carefully conceived and prepared course of study. 

1 The Packet Service of the National Science Teachers Associa- 
tion, now in its ninth year, has provided invaluable assistance 
relative to improving the quality and the effectiveness of sponsored 
teaching aids for science. More than 100 science teachers help in 
the evaluation of such materials prior to distribution. The Asso- 
ciation also provides consultative and advisory services at low cost 


for sponsors who wish to avail themselves of “grass roots” advice 
in the design of teaching aids. 
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The course of study is usually designed for comple- 
tion within a school year. It is sufficiently flexible 
to permit the exploration of new and related 
avenues of interest by the alert and up-to-date 
teacher. An industry-sponsored aid which will 
assist the teacher in the presentation of any topic 
or unit in the course of study will be welcomed 
with open arms. Aids which will supplement the 
course of study will be used if the teacher is 
acquainted with their important relation to and 
connection with the course of study. Many teachers 
are also continually on the lookout for supple- 
mentary aids to stimulate the more able or more 
interested students to work independently on indi- 
vidual projects or in groups as a club activity. 
Science teachers are always interested in good dis- 
plays which may take the form of interesting and 
attractive posters, charts, and exhibits. These are 
valuable for use in display cabinets in classrooms, 
laboratories, and corridors outside of the science 
rooms. Industry-sponsored aids which are not 
specifically oriented as I have just indicated are 
usually of little value to our schools. 


The New York City Board of Superintendents 
adopted on May 20, 1952, a list of “Guiding Prin- 
ciples for School Selection and Use of ‘Non-Listed’ 
Instructional Materials not Purchasable Through 
School Allotments.’’? I have selected for your con- 
sideration ten of the criteria listed therein. The 
industry-sponsored aid should : 


1. Make a significant contribution toward the at- 
tainment of educational objectives. 

2. Treat the subject competently and accurately. 

3. Be timely and suitable for the interest level and 
experience background of the pupils and at the 
same time be suited to the level of the pupils in 
language, diction, and literary quality. 

4. Possess a mechanical make-up and technical 
quality appropriate to the use intended and 
also involve a minimum of physical strain or 
fatigue. 

5. Harmonize with American democratic ideals 
and moral values. 

6. Be free from any reflection upon the dignity 
and status of any group, race, or religion by 
statement or omission. 

7. Be free of objectionable features of overdrama- 
tization, violence, or crime. 

8. Keep the advertising content at a minimum. 

9. Be sponsored by an industry as a whole rather 
than by an individual company intent upon the 
sale of its products. 

10. Be acceptable to the principal of the school. 


2 The preparation of similar lists of criteria or guiding prin- 
ciples by Boards of Education or the school staff is not uncommon. 
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The ten criteria are, I believe, perfectly clear and 
reasonable. Perhaps numbers 3 and 9 deserve a 
little amplification. If you picked up a textbook 
used by an eight-year old elementary pupil and 
compared it with a physics textbook used by a 
17-year old high school student, you would not 
only notice a difference in the titles but would also 
recognize the great variation in size of type, vocab- 
ulary, illustrations, ideas, subject matter, and gen- 
eral format. A good textbook publisher pays care- 
ful attention to the age level, interests, and back- 
grounds of the reader. The same guiding principle 
applies to all teaching aids. The same guiding prin- 
ciple applies with equal force to industry-sponsored 
teaching aids. Educational systems and teachers do 
not look with favor upon sponsored material filled 
with advertising matter. There is a great distinc- 
tion between sponsored material whose only reason 
for existence is the thinly veiled attempt to sell a 
specific product and the sponsored material which 
attempts to explain science concepts and principles 
connected with the manufacturing process pre- 
sented in the name of an individual company. 


The New York City schools discourage indi- 
vidual requests by children for sponsored aids. If 
the material is useful, we prefer to order it in 
classroom lots and have the teacher distribute it. 


The science area offers a particularly fertile field 
for the introduction of industry-sponsored teaching 
aids. Science teachers find it difficult to keep up to 
date with the tremendous changes that are taking 
place in industry due to the discoveries being made 
in the research laboratories. Industry therefore 
has an opportunity to provide the teachers with the 
latest advances in science and the contribution 
these advances in science are making to the growth 
of the industrial life of this country. Teachers are 
quick to realize the motivation that results from 
the use of such up-to-date sponsored material. 
With them, science teaching takes on new dimen- 
sion, new interest, and higher effectiveness. The 
science student realizes the importance of what he 
is studying and sees its connection with the world 
in which he lives. Therein lies the greatest con- 
tribution of industry-sponsored aids. The objec- 
tives of industry and education become fused and 
the maximum utilization and appreciation are 
assured. 

I would like to close by suggesting that even the 
best science teaching aid will find a greater market 
if it is introduced into the school system at a meet- 
ing held with appropriate representatives of the 
science director, supervisors, and _ classroom 
teachers. 
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Development of High 


By SHERMAN ROSS, VICTOR H. DENENBERG, and RANDALL M. CHAMBERS* 






level Science Talent 


R. B. Jackson Memorial Laboratory, Bar Harbor, Maine 


HE needs of our society for the identification, 

encouragement, and development of high level 
scientific talent is, by now, a well-known problem. 
Though the number of students matriculating in 
science or engineering is increasing, the percentage 
engaged in these careers has been decreasing so 
that now less than 0.5 per cent of our total popula- 
tion are scientists or engineers (see Reference 6). 

One reason that this shortage of trained scien- 
tific personnel has been of concern is the practical 
one of military advantage. Reports indicate 
“ ., that the annual number of graduates in science 
and engineering has become greater and is increas- 
ing more rapidly in the Soviet Union than in the 
United States” (12, p. 1125). It is not unreason- 
able to assume that the nation with the greatest 
scientific and technical manpower will have a 
marked advantage if international hostilities should 
occur again, and it may well be that we are liable 
to be exceeded in this manpower potential. 

Another reason for concern, over and above the 
military problem, is that the general betterment of 
society through scientific and technological ad- 
vances can be made only when there is a sufficient 
quantity of adequately trained, competent person- 
nel to work in these requisite areas. This point has 
been admirably stressed by Dael Wolfle, formerly 
Director of the Commission on Human Resources 
and Advanced Training, in his book, America’s 
Resources of Specialized Talent. He states: “The 
brains of its citizens constitute a nation’s greatest 
asset. From the minds of men will come future 
scientific discoveries, future works of art and lit- 
erature, future advances in statesmanship, tech- 
nology, and social organization, in short, all future 
progress. .. . The practical problem becomes one 
of devising the best means of mustering the talent 
which exists in the population” (10, p. 283). 





* Sherman Ross is a Scientific Associate in the Depart- 
ment of Psychology at the University of Maryland. 
Victor H. Denenberg, a Carnegie Fellow in the summer 
of 1955, is associated with the Department of Psychology 
at Purdue University. Randall M. Chambers, a Research 
Associate at the Jackson Memorial Laboratory, is cur- 
rently Chief of the Trainer Skills Branch at the USAF 


Personnel and Training Research Center, San Antonio, 
Texas. 
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A method for “mustering the talent” has been 
suggested by Wolfle in a recent editorial in Science 
(11). He has challenged college science depart- 
ments to take part in the problems which our 
nation faces regarding competent high school 
science instruction by making the preparation of 
high school science teachers an explicit function of 
college science departments. 

Another approach has been suggested by John- 
son (5) who describes a “science camp” conducted 
during the summer at Florida State University. 
High school students who attended this camp were 
exposed to laboratory work, field trips, demonstra- 
tions, and informal discussions with science staff 
members in ten different scientific areas. Johnson 
concludes his summary of the program with the 
statement that “. . . further activities along these 
lines can do much to help alleviate the shortage of 
trained people that has been the cause for much 
justifiable concern” (5, p. 39). 


Still another means of nurturing scientific talent, 
somewhat akin to Johnson’s proposal, was con- 
ceived a number of years ago by C. C. Little and 
carried forward by him and his colleagues. This is 
the Summer Research Apprenticeship Program at 
the R. B. Jackson Memorial Laboratory in Bar 
Harbor, Maine (14). At this Laboratory, devoted 
to biological and behavioral research, students at 
both the high school and college level work with 
regular staff members or visiting scientists on a 
variety of research problems. Students accepted in 
the program have already indicated a major inter- 
est in the life sciences and are believed to have 
high potential for becoming competent research 
scientists. 

Since these students are “high science potential,” 
it seemed to us that an effort should be made to 
determine some of the factors which may have 
influenced them to select science as a probable 
career. Knowledge of these factors would appear 
to be helpful in the identification, encouragement, 
and development of scientific talent (3, 4, 8). 

It is the purpose of this report to describe some 
of the characteristics of the high school students 
who participated in this program, to introduce the 
pre-collegiate program at the Laboratory, and to 
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bring to the attention of teachers their role in the 
development of scientific interest in their students. 


Method and Procedure 


The sample for this study was 26 superior 
secondary school students who spent the summer 
of 1955 at the Jackson Memorial Laboratory in 
the Science Research Apprenticeship Program for 
Pre-Collegiate Students. Twenty-one of these 
students (11 male, ten female) had been competi- 
tively selected from 76 applicants in 15 states. The 
remaining five (two male, three female) were 
second-year students who, on the basis of their per- 
formance during the previous summer in the pro- 
gram, had been invited to return. 

The students had just completed either their 
junior or senior year in high school. The median 
age of the sample was 16 years, 11 months ; and the 
range was 15 years, two months to 18 years, seven 
months. All students had been highly recom- 
mended by at least one science teacher and one 
other qualified person. Character references and 
health reports were also required. All students had 
made superior grades in high school and had indi- 
cated an interest in a career in the life sciences. 
Each student had been judged by the Laboratory’s 
selection committee as having a superior potenti- 
ality for becoming a research scientist. 

We are well aware of the small size and the pos- 
sible bias of our sample and the possible falli- 
bility of the selection procedures by which these 
students were chosen. However, the continued 
success of students who have attended the appren- 


Secondary school students with “high science potential,” who 

were the subject of the study reported on these pages, carried 

out many experiments during their summer research at the 
Jackson Memorial Laboratory. 








ticeship program in the past seems to suggest that 
the students in the program come from a popula- 
tion of potential future scientists. It is this popula. 
tion in which we are interested. 

During his first week at the Laboratory, each 
student was given a series of tests designed to 
obtain an independent estimate of his scientific 
abilities, aptitude, interests, and personality adjust- 
ment (a). In addition, each student was given the 
following essay question and asked to turn in the 
requested essay within five days: 

Would you please prepare an autobiographical 
sketch of not more than 1200 words, stressing those 
factors in your personal background and experi. 
ence which have affected the development of your 
intellectual interests, and mentioning particular 
persons or events which have been most influential, 
The sketch should conclude with a statement of 
the rewards you hope to derive from your future 
career, and your reasons for choosing a particular 
vocation or alternative vocation (b). 

Each student received the question in a sealed 
envelope, and was instructed not to discuss the 
nature of his question or his essay with any other 
person. The student was not required to sign or 
identify the essay which he submitted. 

In analyzing the essays, we carefully went 
through Wilson’s paper (9) and constructed a 
series of items concerning the same factors dis- 
cussed by him. We then went through each of the 
essays and tabulated for each student his responses 
in the appropriate categories. 


Results and Discussion 


We are particularly concerned here with the 
essays submitted by the students in response to the 
above essay question. The table presents the major 
findings of our content analysis of these essays. It 
is apparent from the size of our sample and the 
frequency of responses for some of the items that 
any attempt at a statistical analysis of the data 
would be foolhardy. We do believe that some re 
sponses stand out in regard to frequency of occut- 
rence or in respect to lack of importance to 
worthy of comment. 

One of the factors of greatest importance is cot 
cerned with the people and events which have 
influenced these students to go into science. By fat 
the greatest number pointed directly to the inflr 
ence of teachers. Sixteen made reference to high 
school teachers of science or mathematics, and eight 
made reference to grade school teachers. Other 
people of influence were parents (primarily the 
father), physicians and scientists these students 
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had met, and other relatives or family friends. The 
influence of mothers, peers, and siblings was not 
reported to any major extent. 


SUMMARY OF MAJOR FINDINGS OF CONTENT ANALYSIS 


Category Frequency 


Factors Influencing Intellectual Development 
High school teachers of science or 
mathematics 
Grade school teachers 
Parents 
Father 
Mother 
Other relatives or family friends 
Physicians or scientists 
Peers and siblings 
Books 
Church 
Reasons for Going into Science 
Acquire knowledge, self-satisfactions, 
curiosity 
Contribute to society 
Influenced by summer jobs or experience 
Obtain community status 
Financial rewards 
Fields of Concurrent Interest 
Humanities 
Writing 
Music 
Philosophy 
Mathematics 
Art 
Social sciences 
Physical sciences 
Vocational Choices 
Medicine 
Medical research 
Science 
Biological research 
Medical missionary 


oe 
&W © 


orn 


6 
6 
6 
3 
3 
2 
1 
1 
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Another interesting finding is the number of de- 
tails these students mentioned regarding their early 
experiences. The array of early events listed by 
the high school students as influencing them are 
impressive. These included chemistry sets (5), 
bird watching (3), flowers (1), insects (5), map 
(1), Girl Scouts (1), basement laboratory (3), 
snakes (1), and being a winner in a science fair 
(8). The influence of books and the church are 
worth noting here also. Those who mentioned 
books indicated that they had been intellectually 
stimulated by their readings, while those mention- 
ing the church indicated that the motivation here 
was that of helping society. 


Some of Wilson’s findings on superior college 
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Two skilled science students are pictured in a typical summer 
scene at the Jackson Memorial Laboratory. 


students in the social sciences are similar to what 
we obtained from these high school students. He 
reports that the college social science major lists 
college professors as being the most influential, fol- 
lowed by fathers and high school teachers. How- 
ever, he also reports that “. . . if one were to rate 
the references on a scale of magnitude based on the 
feeling-tone and the amount of detail given by the 
student, high school teachers would probably be 
found in the top position. . . If they (high school 
teachers) are as potent in recruiting scholars as 
these data suggest, then recruitment policy in the 
social sciences should include winning the active 
participation of secondary school teachers” (9, 
p. 26). 

This statement appears to be just as valid for 
students in the biological sciences as well. Many 
of the high school students gave the names of 
teachers in science and indicated the major effects 
these teachers have had upon them. Similar essays 
from college and post-college students in the pro- 
gram do not yield such frequent references to the 
earlier years. College students seem to be im- 
pressed with college professors ! 


The failure of the college students to mention 
much about their pre-high school life is of interest. 
It may be that for these groups nothing of impor- 
tance occurred prior to high school. However, this 
seems doubtful, and a more reasonable hypothesis 
would be that the transition to college life, accom- 
panied by all the new experiences and rapid 
changes, have helped these students forget about 
early events which have indeed been influential in 
guiding them into scientific fields. If this is true, 

(Please continue on page 301.) 





A SATURATING CORE REACTOR 
FOR THE PHYSICS LABORATORY 


By FREDERICK B. EISEMAN, JR. 


John Burroughs School, St. Louis, Missouri 


N connection with the teaching of magnetism and 

later of inductive reactance, the author has found 
that an illuminating demonstration can be made 
with a saturating core reactor. This paper would 
not be justified if it were merely to report upon the 
existence of such devices and their theory of opera- 
tion, because at least two excellent books are cur- 
rently available’? and a recent article generally 
available to science teachers has described such a 
demonstration*®. The purpose of this article is to 
describe how such a device can be easily con- 
structed for less than $15. 

Briefly, a saturating core reactor is a device 
whereby a comparatively large amount of alternat- 
ing current power can be controlled by a very 
small amount of direct current power. In its usual 
form, it consists of a three-legged transformer core, 
upon the outer two legs of which are wound the 
AC coils and upon the center leg of which is wound 
the DC or control coil. The AC coils are wound 
in series and are placed in series with the load. 
The DC coil is connected to a source of direct cur- 
rent in series with a rheostat. To read AC power, 
a wattmeter of the dynamometer type is connected 
to the load. DC power is read from an ammeter 
and voltmeter in the DC circuit. See the figure 
below for a schematic of the circuit. 

















‘The AC coils wound on the iron core constitute 
an ordinary choke. If the AC power is turned on 
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without the DC coil being activated, very little if 
any current will flow because of the large induct- 
ance of this choke. This inductance is attributable, 
of course, to the back emf generated in the AC 
coils by the alternately expanding and collapsing 
magnetic field of the 60-cycle AC. The back emf 
is caused by lines of force which concentrate in 
the laminated iron core. Without a DC control 
coil, the magnetic lines of force of the AC coils are 
numerous. That is, the flux density is high. A 
large back emf reduces the current to a negligible 
value. 


The material of the reactor core is especially 
chosen so that it will saturate readily. That is, a 
rather small change in the magnetizing force will 
produce a large change in the flux density of the 
core. If the magnetizing force is increased beyond 
a certain point, the flux density in the core stops 
increasing in proportion to the magnetizing force 
and reaches a plateau, wherein a large change in 
magnetizing force increases the flux density very 
little. This is the saturation point of the core. The 
saturating core reactor is made of a material that 
saturates very readily. 

Now if a small DC current is passed through the 
control coil wound on the center leg, thus increas- 
ing the magnetizing force, the core will saturate. 
The lines of force due to the alternating current 
can no longer increase, because the core is satu- 
rated. Thus, the counter emf is reduced and the 
AC current flows. The greater the DC current, 
the more nearly the core saturates, the smaller the 
flux density of the AC, and the more AC current 
will flow. Thus, the inductance of the AC choke 
is readily decreased. 


Ordinary silicon steel transformer laminations 
would probably give satisfactory results. However, 
there is available on the market a material that is 
extremely readily saturated and which is already 
fabricated in a form handy for construction. This 
is Hypersil, a trademark of the Westinghouse Elec- 
tric Corporation. It is a high-permeability silicon 
steel that is fabricated in laminations, thus redue- 
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ing eddy current losses, and which is available in 
so-called C cores. These cores are actually rec- 
tangular in shape and are sawed, in half near one 
of the small ends. This makes it easy to slip an 
already-wound core over the core material and 
replace the end piece, thus making a closed mag- 
netic circuit. The cut ends are accurately machined 
to give as small an air gap as possible. 

Since three legs are required for the reactor, 
two cores are necessary. Westinghouse No. A-417 
cores are about the correct size for this reactor, 
measuring approximately 4 x 7 inches, with a 
14% x 1% inch cross-sectional area. The coils 
were wound on a wooden core that had a diagonal 
cut so that the core could be removed when the 
winding was finished. The wood core was cut 
slightly larger than the cross-sectional area of the 
core of the reactor. Ordinary plain enamel magnet 
wire, readily available from radio houses, was used. 
The AC coils were wound to slip over the 14% x 1% 
inch core cross-section. The DC coil had to slip 
over a double cross section, because the center leg 
of the reactor is composed of one side of each of 
two cores, as can be seen from the photograph. 

The leads from the three coils were attached to 
regular binding posts for ease of connection. The 
entire assembly was placed upon a wooden base, 
and a yoke made of % inch steel rod was provided 
to hold the top pieces of the cores down solidly on 
the coil bearing parts of the core. The rod was 
bent into a U, the vertical arms projecting through 
the board from below and up beside the core. A 
piece of angle iron was used to clamp down the 
top, containing two holes to take the threaded ends 
of the U-shaped rod, which was then fastened by 
wing nuts. 

In order to hold the two cores back to back, 
another pair of yokes was made from angle iron, 
readily visible in the photograph. AC coils of 220 
turns were used with DC coils, of 440 turns and 
1000 turns. The coils can be replaced in less than 
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a minute by unscrewing the wing nuts and remov- 





ing the top of the cores. 

One or two 150-watt incandescent lamps were 
used as the AC load, and DC was provided from a 
Heathkit Battery Eliminator, although almost any 
low-voltage source would have done just as well. 

Two curves are included that show the charac- 
teristic curves for the reactor. These curves were 
obtained by two advanced students working on the 
equipment as a special project. 

The slope of the 1000-turn DC coil curve shows 
an amplification of approximately 45. The 440-turn 
DC coil amplification is about 50. 
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This device can be used in the physics class to 
show the principles of inductance, magnetic satura- 
tion, and magnetic amplification. It is a practical 
control device, because no heat is dissipated in the 
core due to resistance as would be the case with a 
rheostat. If a large capacitor is connected in series 
with the load, a most interesting effect is produced. 
The inductance of the core plus the added capacitor 
produces series resonance in the AC circuif. This 
decreases the impedance to a low value and the cur- 
rent will surge upward. This current surge, how- 
ever, will increase the impedance of the reactor 
and detune the circuit. The impedance increasing 
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decreases the current. But a decreased current 
decreases the impedance to the resonant value, and 
the action continues. The rate of pulsation of the 
circuit is varied by changing the series capacitor 
or the DC current or both. We have achieved 
pulsating AC currents from approximately one 
second in frequency up to a very fast and more or 
less uncountable rate. The load lamps, especially 
at the low frequencies, produce a striking effect as 
they vary from almost off to almost full brightness. 
Of course, this idea has many practical applications 
as well. For example, the surges of current could 
be used to fire off a thyratron-controlled circuit. 

We purchased the Hypersil cores for approxi- 
mately $5 each. Add to this about another $5 for 
wire, wood, and terminal binding posts, and you 
have all the ingredients. 

One of the cores, used alone, incidentally, makes 
an excellent transformer demonstration apparatus. 
It was found that the primary core should have at 
least 220 turns of about No. 18 wire in order to 
supply sufficient inductive reactance to limit the 
primary current to a safe value when connected 
directly to the AC power line. The yokes holding 
the two cores together are, obviously, omitted. 
The demonstration is open and clearly visible to 


the class. Coils can be easily interchanged, and 
the whole action clearly understood. 
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The Educational Policies Commission of the Na- 
tional Education Association and the American Asso- 
ciation of School Administrators has been working 
for several years on a study of the manpower situation 
and its implications for education. The report of this 
study, titled Manpower and Education, has just been 
released. (Order from NEA, 1201 Sixteenth Street, 
N.W., Washington 6, D. C.; price, $1.25.) It isa 
reading “must” for teachers, administrators, coun- 
selors, and school board members. The report brings 
together widely scattered information about popula- 
tion trends and technological developments and relates 
it to educational needs and responsibilities. Implica- 
tions for education include recommendations for 
schools, colleges, and agencies for adult education. 
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GENERAL SCIENCE TODAY pro- 
vides the basic understanding of mod- 
ern science necessary for successful 
living today. Science is seen in its 
social context, not as a simplified sur- 
vey of high school chemistry, biology, 
and physics. 
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children to collect, organize, and test 
facts...not merely to accept the 
word of others. The dual objective is 
to prepare the pupil for more special- 
ized courses, and for efficient living in 
the modern world. 
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RELENTION OF LEARNINGS 






IN ENGE SCHOOL CHEMISTRY 


By JOHN R. SMELTZ* 


New Cumberland High School, Pennsylvania 


Statement of the Problem 


The problem of this study was to determine to 
what extent the learnings of high school chemistry 
acquired by pupils during the eleventh year of high 
school were retained one year following the com- 
pletion of the course. 

Related problems included those of evaluating 
the relationships of intelligence and _ retention, 
achievement and retention, and intelligence and 
achievement. Other problems were the relation- 
ships of retention and pupils’ purposes in enrolling 
in chemistry, retention and pupils’ preference of 
chemistry among other subjects, retention and tak- 
ing a physics course following the chemistry 
course, retention and sex of pupils, and, as an- 
other problem, retention and different types of 
learnings of chemistry. 


The Procedure 


Data were collected from five public high schools 
of a county in Pennsylvania. The tests used were 
Anderson Chemistry Tests, Forms Am and Bm, 
and California Short Form Test of Mental Matur- 
ity. Two questionnaires constructed by the author 
were also used. 

The chemistry tests were administered to 180 
pupils of average intelligence enrolled in chemistry 
in the five schools for the 1953-54 academic year 
in September 1953, May 1954, and May 1955. 
These pupils also answered the questionnaires 
developed for the study. 

Achievement was measured by the difference of 
the raw scores of the first two tests. Retention was 
measured by the difference of the raw scores of 
the first and third tests. Intelligence was mea- 
sured by intelligence quotients. 

Chemistry tests were also given to a group of 
145 other pupils of slightly below average intelli- 
gence who were not enrolled in chemistry in the 





*An abstract of a dissertation submitted in partial fulfillment 
of the requirements for the degree of Doctor of Education, August 
1955, The Pennsylvania State University. 
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same five schools. These tests were given in May 
1954 and May 1955. 


Findings 


The following coefficients of correlations were 
obtained : 
1. Achievement and retention: .70 
2. Achievement and intelligence: .51 
3. Intelligence and achievement: .39 


The mean of the colleg@preparatory group was 
higher than that of the non-college preparatory 
group. The critical ratio was 4.91. 

The means of the retention scores of groups 
arranged in order of preference of chemistry among 
other subjects diminished from 25.05 for the first 
group to 9.77 for the fifth group. Critical ratios 
between groups ranged from 6.16 for the first and 
second groups to .92 for the fourth and fifth groups. 


That pupils liked some aspects of the chemistry 
course better than others was shown in the fol- 
lowing table: 


ASPECTS OF CHEMISTRY LIKED BY 180 PUPILS 


Number of 

Aspects Times Checked 
Latboratary, Went sncanncenensnnnsnticvensn 160 
Classroom Demonstrations ...........000 132 
8 a Eo 109 
Application of Chemistry to Everyday 

TB nnnnnsnimeneniinmnttaibiagsitmniniineien 92 
FEARS YU STII. ccna encccosonseccenensmnntildiomneniiane 68 
Study of Chemical and Physical 

POO eseisenitcisvmscontiisciinaineianieiateis 58 
Study of Atomic Structure... eee 54 
Study of Atomic Energy..............ccssccsseees 53 
CFI cxvenisciiistrsnetnipaannctinbinibanninninssnnibabaiiin 


The mean of the retention scores of the physics 
group was higher than that of the non-physics 
group. The critical ratio was 4.44. 

The means of the retention scores of 105 boys 

(Please continue on page 305.) 
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ELEMENTARY SCIENCE 


Insects in the Classroom 


By JAMES G. LAWRENCE 
Granite School District, Salt Lake City, Utah 


IN THE STUDY OF NATURE there is nothing more 
interesting or amazing to elementary pupils than 
the world of insects. Of all man’s competitors for 
survival on this earth, the insects are his greatest. 
They compete for the food he eats, lay waste to his 
potential lumber, infest his livestock, and destroy 
the animal fibers used in making his clothes and 
furniture. 

Pupils will readily drop the term “bug” for 
every small creature of six or more legs if given 
the opportunity to handle and see at first hand the 
great variety of insects and spiders that abound 
everywhere. Many fears and superstitutions will 
be overcome by pupils when they discover the great 
variety of insects that can be handled harmlessly. 

A new world will open to you and your pupils 
if you will spend a few weeks making nets, collect- 
ing, classifying, and mounting insects. 

The following instructions will help you and 
your pupils make inexpensive insect collecting and 
mounting equipment. 


Insect Net 
Materials: 
1. All-wire clothes hanger 
2. 30 sq. in. of cheesecloth (old curtain or some 
other cloth of similar texture). The material 
needs to be porous enough so that air will 
readily pass through, yet tight enough so in- 
sects cannot escape. 
3. An old broom handle or similar wood 


CUT 
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"> BROOM 
HANDLE 
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é 


3/16" HOLE 





4. Brace and bit and 3/16” drill 
5. Needle with a large eye 
6. About nine feet of light string or heavy thread 


7. Hammer, two or three roofing nails, pair of 
pliers, wire cutters, scissors 
Procedure: 


Bend the base of the clothes hanger until it js 
circular. Cut off the hook just above the wire twist, 
Sew the cheesecloth or curtain material around the 
loop of the clothes hanger. The open edge and 
bottom can now be sewn so as to make the sack 
complete. A variation is to cut the material so 
that it tapers at the base like a commercial net, 
Remember, the material from a sugar, flour, or 
other sack is not satisfactory for nets because it is 
too closely woven and air will not pass through 
readily. Also, it is next to impossible to see 
whether or not there is an insect in the net. The 
collector needs to see the insect through the net 
in order to get the killing jar to the insect. 

Drill a 3/16” hole about two inches deep into the 
cut (flat) end of the broom handle. A center point 
for drilling can be made by starting a nail and 
then removing it. 

Screw the twisted end of the hanger loop into 
the drilled broom handle. Force the wire in, right 
up to the loop. If the loop is loose or becomes loose 
with use, one or two nails can be hammered into 
the drill hole beside the hanger wire. 


Killing Jar 
Materials : 

1. A jar about three or four inches high and of 
same diameter that has the sides straight down 
from the mouth, such as a peanut butter jar 

2. Enough cotton or other absorbent material to 
make an inch layer on the bottom of the jar 

3. A piece of thin cardboard from a cereal box 
with the same diameter as the bottle 

4. Killing fluid such as carbon tetrachloride, 
Carbona, or cleaning fluids. Use fluids that will 
not burn. 


Procedure: 

Make a layer of the cotton on the bottom of the 
jar about one inch deep. Cut out a piece of thin 
cardboard to go down over the cotton. This is to 
serve as a floor so that insects will not become 
snarled in the cotton. Punch several holes in the 
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cardboard so that fumes can pass through from 
the cotton. 


CARDBOARD DISC 


COTTON 








Sprinkle a teaspoonful of the killing solution 
over the cotton. Insert the disc of cardboard and 
force it down against the cotton; then screw on 
an air-tight lid. /t is best to charge killing jars 
out of doors. 

Do not leave too many dead insects in the killing 
jar because the live ones will damage the wings 
and bodies of the dead insects. 

A small vial of isopropyl alcohol (rubbing 
alcohol) is best for killing beetles. Drop them into 
the alcohol until you are ready to mount them. 
The fumes of a killing jar will not suffocate beetles 
effectively. 


Pinning and Drying Board 


A strawberry case or other similar case is a good 
source of wood for building pinning boards. 

Two pieces of wood 1 x 3 x 8 inches are used for 
the ends. An end of a berry case sawed in half is 
just right. The slats from the bottom or sides of 
the case are good pinning boards. 

Mounting pins can be purchased from biological 
supply houses or corsage pins are suitable. Small, 
straight pins can be used for spreading the wings. 

When the butterfly or moth is dead, place a 
mounting pin through the center of the thorax. 
This is turn is stuck into the cardboard strip so 
that the insect’s body is between the pinning boards 
and the wings are level with them. Along the lead- 
ing (front) edge of each pair of wings is a heavy 
vein. Using a straight pin, place it behind the 
vein of the wing and stretch the wing to the desired 
display position. This can be done with the remain- 
ing three wings. 

To hold the wings flat while drying, a narrow 
strip of glass or cardboard can be pinned down 
over the stretched wings. 

After the insect has dried out—a day or two— 
the wings will hold their open position. From now 
on the insect should be handled only by the mount- 
ing pin through the thorax. This will avoid 
breaking the fragile wings. ; 
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The small straight pins can be removed from 


the wings and the insect lifted off the drying board 
by means of the mounting pin and placed in a 
mounting case. Put the insect’s name and other 
pertinent data on a small piece of paper ; then stick 
the mounting pin through the slip so that the 
paper is up near the insect’s body. 


Space at “A” in drawing below needs to be 
wide enough for an insect’s body to fit between 


pinning boards. The space can taper so that various 


sizes of insects can be pinned on the same board. 


A 


Corrugated cardboard is glued to the wood strip 
as shown in the following side-view drawing. The 
mounting pin is stuck into this strip of cardboard. 
Soft wood such as balsam will serve as well as 
cardboard. 
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Insect Mounting Case 


An inexpensive mounting case for a small insect 
collection is a cigar box. A piece of cellophane, 
clear plastic, or glass can be attached under the lid 
so that the collection can be observed without let- 
ting dust or dermestids into the box. 


All cases should have a small pill box or other 
container in one corner where mothballs, paradi- 
chlorobenzene crystals, or other similar substance 
can be placed so that dermestids will not enter and 
lay eggs in the collected specimens. 


Larger mounting cases can be made by purchas- 
ing pieces of celotex and cutting them to the size 
desired. White celotex gives an effective and clean 
background for mounted specimens. The sides can 
be made from the ends of a berry case, or lumber 
1x3 inches is excellent. School shops, lumber 
stores, or home workshops are the places to rabbet 
a groove for the glass top to fit in. The glass can 
be held with small brads. 





287 









“Instructor does better job of teaching... | "S| 
students do much better work”... all 


in Ny Sy tra 


equipment to any high school wishing to 













] ] 4 4 4 ; 
install thi test type of equipmentm 


their science 1; boratory,’’ ays schoo! 





WWM veovcarrona CORRECT” 


TOTAL EXPERIENCE SCIENCE DEPARTMENTS 


No one knows better than you the challenge facing today’s science teachers: to attract more 





students, to make science study so interesting that more young people will be encouraged to pursue 


science careers. The nation is counting on you. 






The Sheldon Total Experience Science Department has been developed to help you achieve thes 






results. In minimum space your school is provided with complete facilities for teaching a broader 


curriculum of science to more students. Every student has equal opportunity for learning experiences 










in all sciences: individual interest is stimulated to the 


maximum. Yet, with all this extra learning opportunity, 






your responsibilities are lightened. Teaching, supervision, 






and administration are greatly simplified. You accomplish 






more per pupil per day. 













The entire program is outlined in detail in,the Sheldon 





Total Experience Science Furniture catalog. It is well 
SHELDON TOTAL EXPERIENCE 


worth your reading. Write today for your free copy. SCIENCE TABLE (S-1000 Type) 





"Sheldon equipment great conserver of space, 
allows much more freedom of movement than 
traditional type,” according to educator. 


Crowded student stations . . . materials and equipment 
widely dispersed . . . lecture area required extra room... 
cluttered layout created traffic confusion . . . walking 
marathon for teacher every day. 


Unhampered work area for every student . . . all project 
materials and equipment stored at point of student use ... 
lecture area contained in laboratory . . . ample aisle space, 
direct access to any point . . . instructor need take only 
a few steps to assist or supervise at any work or stor- 
age point. 














Write for Catalog 


E.H. SHELDON EQUIPMENT CO., Muskegon, Mich. 





CAMERA CRAFT 
Make Your Own Demonstration Model 


By JOAN CASSAVANT 


Cornell University, Ithaca, New York 


DemonstTRATIONS facilitate a student’s 
comprehension of principles. This three-dimen- 
sional camera-model is of value to the teacher for 
showing the functions of a camera, and for experi- 
mental picture taking. 

The camera is modified so that only the essential 
features for photography are present. So few skills 
are required for making it that the student, under 
supervision, could also make a model. 

Although the following directions are for a wooden 
camera, similar models can be constructed from 
paper, glass, metals, or plastic. The materials that 
are needed for this model are %4-inch plywood, %- 
inch masonite, wood cement, putty, picture-frame 
nails, a tripod magnifying lens, a four-inch square 
piece of thin metal, two pieces of plain paper and 
one piece of carbon paper. 

Draw guide lines on a sheet of paper for the 
following pieces, allowing for a %-inch margin on 
each one: (a) 1 piece 2% x 3 inches, (b) 2 pieces 
2% x 3 inches, (c) 1 piece 4 x 3 inches. On an- 
other sheet of paper draw lines for cutting pieces as 
follows: (d) 1 piece 3 x 3% inches, (e) 1 piece 234 
x 3% inches. 
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Use a carbon paper to transfer the guide lines for 
pieces (a), (b), and (c) to %4-inch plywood. Simi- 
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larly, transfer the guides lines for pieces (d) and 
(e) to 4-inch masonite board. 

Using a jig saw, cut out the pieces just outside 
the guide lines. Finish them to the line on a sand- 
ing wheel. Assemble the pieces without fastening 
and resand the wooden pieces as necessary to form 
well-fitted sides of a box. 

Find the center of piece (d) by ruling inter- 
secting, diagonal lines. Around this center draw 4 
circle, 1 and 74, inches in diameter. On piece (e) 
draw an opening 1 x 1% inches so that this open- 
ing will be 1 inch from each end and 1 inch from 
one side. Using a jig saw or a coping saw, cut out 
these openings just inside the lines. With a file, 
complete the cut to exact dimensions. It may be 
necessary to finish these openings with a sanding 
wheel. 

Now assemble the camera, using nails pounded 
only part way in. If filling or sanding is needed to 
make a good fit, carry this through and then fasten 
all the nails so that they extend slightly below the 
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surface of the wood. Put putty in the nailholes and 
cracks. 

Remove the legs from a tripod magnifier and 
mount the rim in the round hole of piece (d). Use 
wood cement to fasten in the lens. 

Use cement to mount a narrow, straight piece of 
masonite on piece (e) so that it will run *4¢ inch 
from the hole and adjacent to the supporting side 
(c) for the box. 

Make two cuts in the opposite edges of the piece 
holding the lens of the magnifier so that a rubber 
band, stretched across and fastened in these cuts, 
may be used to hold round discs over the front of 
the lens. 

Prepare two round discs to fit over the lens. In 
the center of one of them drill a hole % inch in 
diameter. In the center of the other drill a hole 
4 inch in diameter. These discs are used inter- 
changeably to let in varying amounts of light. 

The teaching model is a simple copying camera 
for making 2 x 2 lantern slides. Like any camera, 
this one must be experimented with to see how 
much exposure is needed to produce a pleasing pic- 
ture. However, there are some general directions 
that may help the cameraman to prepare the camera 
for taking pictures. 

In a dark room cut a piece of film 11% x 2 inches 


to fit over the hole on side (e). Cut a piece of felt 
or cardboard slightly larger than the film piece. 
Place the film over the hole (e) and the felt over 
the film. Tape the cover piece to the box so that 
the film is light-tight. 

Put one of the discs in place and cover it with 
a piece of felt or your hand. The felt does not need 
to be taped. Now the camera is ready to be taken 
out of the dark room. When the camera is in posi- 
tion to take a picture, remove the cover from the 
lens and expose the film for the desired length of 
time. Recover the lens until the camera is again 
in the dark room. Now the film is ready to be 
developed and can be removed from the box. 

Other means for taking pictures are left up to 
the operator’s initiative. With proper stimulus, the 
students can gain both educational and avocational 
values from making and operating this model. 





Junior Scientist Magnetism Kit. Providing ma- 
terials needed to perform 100 science activities, this 
kit, for use by two or three children from the 4th 
to the 8th grades, is a new product to stimulate 
science interest. (Order from Science Research 
Associates, 500 Fifth Ave., New York 36, N. Y. 
The kit is $2.60; carton of eight, $18.80 ; an accom- 
panying workbook-form manual is 48¢.) 





DESIGNED FOR TODAY’S TEACHING... 


Made of unbreakable plastic, so you can increase 
student participation in your classes. 


Life-size, so you don’t have to ask students to 
re-visualize structures on a different scale. 


Dissectible, so you can demonstrate three-dimen- 
sional relationships easily and in understandable 
form. 


Economical, because of the reasonable initial cost 
and the advantage of long-range durability. 


For information (no obligation), write to 


DENOYER-GEPPERT 
COMPANY 


5245 RAVENSWOOD AVENUE CHICAGO 40 














Please mention THE SciENCE TEACHER when you write. 
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Bell Laboratories’ Dr. J. W. Fitzwilliam adjusts a wave- 
guide feed to a parabolic dish reflector. Dr. Fitzwilliam, 
who has a Ph.D. in physics from Massachusetts Institute 


The giant microwave highway that carries your 
TV programs along with telephone conversations 
from coast to coast has a versatile new partner — 
an entirely new microwave system which was 
created, and is now being developed, at Bell 
Laboratories. The new system operates at 11,000 
megacycles—a much higher frequency than ever 
before used in telephone service. 


Bell’s present microwave systems—operating at 
4000 megacycles—were designed for heavy traffic 
and long distances. The new system is designed 
especially for lighter traffic and shorter distances 
—up to 200 miles. Its traffic capacity is extremely 
flexible. Depending on traffic needs, the system 
can provide only one one-way or as many as three 
two-way broadband channels. Each two-way 
channel can carry 200 telephone conversations 
simultaneously or one television program in color 
or black and white in each direction along a route. 
The new system, which is already being operated 
experimentally, will be particularly valuable in 
providing additional telephone service and TV 
programs for cities in remote areas. 








of Technology, leads the practical development of Bell's 
new 11,000-me. system. Components had to be developed 
to operate in a frequency band not previously utilized. 


This is another example of how research and 
development work at Bell Laboratories help the 
Bell Telephone System to serve you better. 





Mr.L.C. Tillotson. who originated the new system, adjusts 
the klystron-isolator combination which made the system 
feasible. Mr. Tillotson, an M.S. from the University of 
Missouri, heads research in microwave applications. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS 
RESEARCH AND DEVELOPMENT 
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Throw the Switch! 


By LYNN E. FRAZIER 


Menlo Avenue Elementary School, Los Angeles, California 


WE AND THE CHILDREN WE TEACH, throw dozens 
of switches every day, and they work! But how do 
they work? What makes the electric light turn on? 
The toast pop up? The coffee bubble? 

Hazy concepts of our everyday physical envir- 
onment are an unnecessary handicap with which to 
live. We think we live in a complicated scientific 
age today. Our voices and pictures are transmitted 
around the world. Our planes and missiles have 
traveled at fantastic speeds. Electricity is a vital 
factor in each phase of these monumental human 
accomplishments. Indications are that the growing 
generations will find themselves in a world infi- 
nitely more complex than we now have. 

Perhaps we are waiting too long to introduce 
the more basic scientific concepts to pupils. Per- 
haps we unnecessarily delay the laying down of an 
adequate foundation upon which to build more 
advanced understandings. Science is a subject 
which acquaints children with their physical envir- 
onment and helps them approach problem-solving 
situations with method and objectivity. 


Electricity, for example, is a most fascinating 
scientific phenomenon to any elementary age child. 
Give a six-year-old a flashlight and observe his 
joyous investigation of its parts. Give a sixth- 
grader a plan for a small electric motor or a crystal 
radio set, and watch the enthusiasm with which he 
brings the plans to reality. 


There are experiments in electricity suited for 
any grade level or mental age. The teacher will 
find new assurance in the way children jump at 
the opportunity to try their hand. 


Following are a few projects that will add mean- 
ing and interest to the study of electricity. Turn a 
class to work and when the projects are completed 
just “throw the switch!” Science will have 
achieved a new spark—and maybe a new scientist. 

This project is ideal for beginning a study of elec- 
trical circuits. It uses only the tin can connectors, 
necessitates a minimum of expenditure, and it can be 
mounted easily on a block of wood about 4”’ x 5”. 


Directions: Secure connectors in their proper places 
with one nail. Drive a second nail about one third of 
the way into the wood. Strip insulation from ends of 
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three wires, using a small patch of sandpaper or a 
rough edge of a piece of tin. Wrap the stripped end of 
each wire three or four times around the partially- 
driven nail and finish driving the nail. Connection is 
complete. Do likewise to the other connections and 
circuit is complete. 


Simple Circuit 





Flashlight 


cell Connectors, Socket, Switch, 


all cut from tin cans. 























Uses: As rich motivation for ruler study; as signal 
lights during quizzes, panel activities, etc. ; learning of 
codes ; practical lesson in following directions carefully. 


What Is Learned: Whole number and fractional 
values of linear measure; value of electrical insulation; 
principle of home circuits; continuity of contact 
through all appliances; construction of a 1%4-volt dry 
cell; operational function of a socket and of a switch; 
the knowledge that electricty in low voltage is harm- 
less to the human body. 


Materials: Wood base; six 114” x 14” tin can con- 
nectors; No. 6 dry cell; eight small nails or tacks; 
two strips of aluminum foil and scissors with which 
to cut them. 


Fuse Block 


ee 


Connect 
Severol 
Lights 
Or 
Create 


a 
Short 
Circuit 























How to Make: Vary the basic connectors by mak- 
ing several nail holes in two of them and make very 
narrow “v” cuts in the ends of the other four. Make 
connections as shown in diagram. Place wide and 
narrow aluminum strips in the “v” cuts as shown. 
The large strip simulates a large amperage fuse, e.g. 
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You Can Depend on the GENATRON 


@ The MODERN Electrostatic Generator 


THE CAMBOSCO GENATRON serves not only for classical experiments 
in static electricity, but also for new and dramatic demonstrations that are not 
performable by any other means. It exemplifies a modern method of building 
up the tremendous high voltages required for atomic fission, for nuclear re- 
search, and for radiation therapy. 


Entirely self-exciting, the GENATRON cracks into action at the snap of the 
switch—whose only function is that of starting the motor drive. No auxiliary 
charging method is employed. Hence, despite an output measured in hun- 
— of thousands of volts, no hazard is involved, for the operator or for the 
observers. 


An Output of 250,000 Volts—or More! 


THE CAMBOSCO GENATRON is designed to deliver, in normal operation. 
a discharge of the order of 250.000 volts. That figure, a conservative rating. 
is based on many trials conducted under average conditions. With ideal con- 
ditions, a potential difference of 400,000 volts has been achieved. 


Modern Design— Sturdy con- 


struction and 
ever-dependable performance  distin- 
guish the GENATRON from all elec- 
trostatic devices hitherto available for 
demonstration work in Physics. This 
powerful, high-potential source, reflect- 
ing the benefits of extensive experience 





Unique Features of the 
CamboscO Genatron 


oPaaeat Charges accumulate on, and dis- 


charge takes place from, the 
outer surface of a polished metal ‘‘sphere’’—or, 
more accurately, an oblate spheroid. 


in electrostatic engineering, has abso- 
lutely nothing but purpose in common 
with the old fashioned static machine! 


NO FRAGILE PARTS—Durability was a 
prime consideration in the design of 
the GENATRON which, with the ex- 
ception of insulating members, is con- 
structed entirely of metal. 


The only part subject to deteriora- 
tion is the charge-carrying belt, which 
is readily replaceable. 


NO TRANSFER BODIES—In all conven- 
tional influence machines, whether of 
Holtz or Wimshurst type, electrical 
charges are collected and conveyed 
(from rotating plates to electrodes) by 
a system of “transfer bodies.” Such 
bodies have always taken the form of 
metal brushes, rods, button disks or 
segments—each of which. inevitably. 
permits leakage of the very charge it 
is intended to carry, and _ thereby 
sharply limits the maximum output 
voltage. 


It is a distinguishing difference of the 
GENATRON that electrical charges, 
conveyed by a non-metallic material, 
are established directly upon the dis- 
charge terminal. The attainable volt- 
age accordingly depends only upon the 
geometry of that terminal and the di- 
electric strength of the medium by 
which it is surrounded. 





The upper hemisphere is flattened at the pole 
to affo-i a horizontal support for such static 
accessories as must be insulated from ground. 
A built-in jack, at the center of that horizontal 
area, accepts a standard banana plug. Connec- 
tions may thus be made to accessories located 
at a distance from the GENATRON. 


CHARGE- To the terminal, charges are con- 
CARRYING veyed by an endless band of 
BELT pure, live latex—a CamboscO 

development which has none of 
the shortcomings inherent in a belt with an 
overlap joint. 


ween High voltage demonstrations 


often require a ‘“‘spark gap’’ 
whose width can be varied without immobiliz- 
ing either of the operator's hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft. which maintains any shape 
into which it is bent. Thus the discharge ball 
may be positioned at any desired distance (over 
a — range) from the discharge ter- 
minal. 


BASE...AND Stability is assured by the 
DRIVING ——, cast gy base— 

where deep sockets are pro- 
MECHANISM vided for the flexible shaft 
which carries the discharge ball, and for the 
lucite cylinder which supports, and insulates, 
the discharge terminal. 

The flat, top surface of the base, (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Post. 
The base of the Genatron encloses, and elec- 
trically shields, the entire driving mechanism. 


palemeaionees The overall height of the 

GENATRON is 31 in. Diam- 
eters of Discharge Ball and Terminal are, 
respectively, 3 in. and 10 in. The base 
measures 5% x 7 x 14 in. 








CAMBOSCO SCIENTIFIC COMPANY 


37 ANTWERP ST. °@ 


BRIGHTON STATION @ 


BOSTON, MASS. 





GENATRON, WITH MOTOR DRIVE 
Operates on 116-volt A.C. or 110-volt D.C, 
Includes: Discharge Terminal, Lucite In- 

sulating Cylinder, Latex Charge-Carrying Belt, 

Discharge Ball with Flexible Shaft, Accessory 

and Ground Jacks, Cast Metal Base with 

built-in Motor Drive, Connecting Cord, Plug, 

Switch, and Operating Instructions. 


oe in a eae $98.75 

















GENATRON, WITH SPEED CONTROL 

Includes (in addition to equipment itemized 
under No. 61-705) built-in Rheostat, for demon- 
strations requiring less than maximum output. 








No. 61-708 $109.00 
No. 61-710 Endless Belt. Of pure latex. Fir 
rep!acement in No. 61-705 or No. 61-708 $3.00 
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30 amp, and the narrow strip simulates a lower 
amperage fuse, e.g. 15 amp as in most home circuits. 
As additional appliances are added, or if a short circuit 
is made, the narrow strip will melt, breaking the cir- 
cuit until the overload has been corrected and a new 
strip has been installed. 


What Is Learned: First, we learn how a fuse works. 
Second, and more important, we learn that a fuse is 
an electrical safety switch, a signal that there is 
danger to our house and appliances. We should learn 
that small amperage fuses give us greater protection 
and that when a fuse blows out we should rejoice 
rather than grumble. 


Materials: Basic tin can connectors, two of which 
are modified by angle cuts on top; base, wire, lamp, 
No. 6 dry cell. 


Conductivity Tester 





Socket 





term inals 


How to Make: This is a simple lamp and switch 
circuit with the addition of the contacts A and B. 


How to Use: Lay material to be tested across angled 
contacts A and B and close switch. If lamp lights, 
circuit has been completed proving that the material 
being tested is a conductor of electricity. If lamp does 
not light, the material being tested is an insulator of 
electricity. A better term is “non-conductor.” 


What Is Learned: Some materials can carry elec- 
tricity. They are called conductors. Some materials 
cannot carry electricity. They are called non-conduc- 
tors. Some non-conductors become conductors when 
they are wet. 





American Education Week will be observed this 
year from November 11th through 17th, with the 
general theme of Schools for a Strong America. 
An annual event since 1921 when it was established 
jointly by the National Education Association and 
the American Legion, American Education Week 
is also sponsored this year by the U. S. Office of 
Education and the National Congress of Parents 
and Teachers. Posters, buttons, planning helps, 
publicity mats, and other materials can be pur- 
chased at cost from NEA’s Division of Press and 
Radio Relations, 1201 Sixteenth St., N.W., Wash- 
ington 6, D. C. 
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The 


NSTEIN 
BOOKS 


OUT OF MY LATER YEARS 


Essays of enduring human interest encompassing the wide 
range of thinking that was Einstein’s priceless gift to 
mankind. A valued treasury of the uninhibited living 
thought of Einstein as Philosopher, Scientist and Man. 
Some of the many absorbing topics: E = MC2—The 
Theory of Relativity—Time, Space and Gravitation— 
Physics and Reality—The Fundamentals of Theoretical 
Physics—The Common Language of Science—Laws of 
Science and Laws of Ethics—An Elementary Derivation 
of the Equivalence of Mass and Energy—A Reply to 
Soviet Scientists—The War is Won but Peace is Not— 
Military Intrusion in Science. $4.75 


THE WORLD AS | SEE IT 


Einstein’s first collection of his own charming, intimate, 
witty and shrewd observations. Set forth are his own 
provocative thoughts on life, on the world about him and 
on his scientific labors. A few of the many subjects> The 
Meaning of Life—Good and Evil—Wealth—G. Bernard 
Shaw—W omen and War—Cnhristianity and Judaism. $2.75 





ESSAYS IN SCIENCE 


The renowned scientist writes lucidly for everyone inter- 
ested in science concerning: Principles of Research—The 
Method of Theoretical Physics—Niels Bohr—What is the 
Theory of Relativity?>—The Problem of Space, Ether and 
the Field in Physics—Relativity and the Ether—Scientific 
$2.75 


Truth. 








WORLD LITERATURE 
Edited by Dagobert D. Runes 


This is not just another anthology of familiar writers 
from America and the West, but a sampling of 
virtually every culture that has left a permanent 
literary record—including the Orient, and the coun- 
tries of Middle and Eastern Europe. All great 
literature of all ages and all countries. 

In time, the authors range from those legendary crea- 
tors who reach back toward pre-history—such as 
Homer, Confucius, and Lao Tzu—to such twentieth- 
century masters as Proust, Joyce and Mann. 

1600 compact pages $15 








OS = SS = SS —— 





Mail to your bookseller or to: 
PHILOSOPHICAL LIBRARY, Publishers 

15 E. 40th Street, Desk 681, New York 16, N. Y. 
Please send me a copy of each book checked 


—__.___OUT OF MY LATER YEARS $4.75 
—_____THE WORLD AS I SEE IT $2.75 
—_____ESSAYS IN SCIENCE $2.75 


—_____TREASURY OF WORLD LITERATURE $15.00 
I enclose remittance to expedite shipment. 


NAME 
ADDRESS 
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cur adiiauced concyet of fut temoval 
(rr decodany school science babt - 


Now ail science departments—chemistry, phys- 
ics, biology, general science—can have a fume 
hood readily available for safe fume removal 
and hazard control. With the new, completely 
portable Kewaunee FLEXIHOOD, many dis- 
tinct advantages are gained: 


FLEXIBILITY. Readily moved to serve all science depart- 
ments, permitting maximum convenience for class dem- 
onstration. Easily connected to present service facilities. 
Exhaust system may be floor, window or ceiling. 


SAFETY. Assures complete safety in fume removal and 
hazard control at any location. Meets all requirements 
of State Boards. 


ECONOMY. Substantial savings over fixed hood system. 
Less first cost; lower installation cost; no separate plumb- 
ing cost; no expensive blower and duct system required; 
lower maintenance cost; less heat loss. 


COMPACTNESS. Saves valuable space. Only 3612” wide 
(43” with blower), 25” high, 20” deep. 


SHewaunee 


KEWAUNEE MFG. CO., Adrian Mich. 


REPRESENTATIVES IN PRINCIPAL CITIES 








FREE LABORATORY PLANNING MANUALS. See 
Kewaunee’s impressive new concepts of equipment design 
and classroom arrangement. Check coupon for free 44- 
page catalog of Educational Laboratory Equipment and 
48-page Planning Manual. 


KEWAUNEE MANUFACTURING CO. 
5122 S. Center St., Adrian, Michigan 


(-] Send free Laboratory Planning Manuals 5 and 5A, 


EXIHOOD 





() Please send free descriptive brochure on FLEXIHOOD. 
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Three new appointments and one re-assignment of 
responsibilities constitute recent major changes in 
NSTA’s staff. 

Glenn E. Warneking has been named Executive 
Assistant. He comes to this position from that of 
teacher of physical science and mathematics in the 
Ann Arbor, Michigan, Senior High School. Prior to 
teaching in Ann Arbor during 1955-56, Mr. Warne- 
king taught for five years in the Blair, Nebraska, 
High School. He has his Master’s degree from the 
University of Nebraska. The Warnekings—Glenn, 
Dorothy, and Dawn (9 mos.)—have established resi- 
dence in Wheaton, Maryland. 

Miss Jerry Askwith is the new Managing Editor of 
The Science Teacher and will serve as editor for other 
NSTA publication projects. A graduate of the School 
of Journalism of Syracuse University, Syracuse, New 
York, she has had extensive editorial experience in 
New York City and in Washington with various gov- 
ernment agencies. Her work has included writing and 
serving as story editor for a TV network series. Miss 
Askwith joined NSTA August 1. 

The addition of Miss Askwith has enabled us to 
release Mrs. Mary (Batiste) Murchison from TST 
responsibilities. She is now serving full time as Ad- 
ministrative Assistant in charge of office coordination, 
liaison with the Board of Directors and committees, 
and catalyst for many on-going NSTA activities. 

Miss E. Louise Lyons of Steubenville, Ohio, joined 
the NSTA staff October 1 as Membership Secretary. 
She succeeds Miss Paula Robertson who resigned to 
undertake a two-year assignment with the U. S. Army 
recreation program in Europe. Miss Lyons has just 
retired as teacher of chemistry in the Steubenville 
High School and coordinator of science in the Steu- 
benville public schools. She has served as NSTA 
director for Ohio and was chairman of the Cincinnati 
(1955) national convention. 


+S7TAR Awards 


NSTA members are reminded (and to remind their 
colleagues) of the 1956 program of STAR Awards— 
that this is your chance to win a $200 cash award or 
a three-day, all-expense trip to Washington, D. C. 
Plan, classroom-test, and write up a science teaching 
idea; submit two copies of your report not later than 
December 21, 1956. (See September issue of TST, 
page 251, or write NSTA for information.) Awards 
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will be announced and presented at the NSTA conven- 
tion in Cleveland, Ohio, next March 20-23. 


> Wembershife 


Amazing, almost, is the fact that during the “lean” 
summer months, NSTA membership increased by 
more than 700. With an official count of 9018 as of 
the close of the fiscal year last May 31, the mailing roll 
for September TST exceeded 9700, and is over the 
10,000 mark as this issue goes to press. 

Much credit for the sharp increase in NSTA mem- 
bership goes to Martin Thames of Bemidji, Minnesota. 
He served as national membership chairman for five 
years, relinquishing this post last July 1 to Elra 
Palmer of Baltimore, Maryland, who accepted a three- 
year appointment. Membership was under 5000 when 
Mr. Thames began his nation-wide efforts with state 
and area directors in 1951. Official recognition and 
appreciation for this service was extended to Mr. 
Thames by the Board of Directors in their Corvallis 
meeting last summer. 

An encouraging feature of membership growth is 
the large number of sustaining members. These mem- 
bers provide an extra two dollars in support of NSTA 
endeavors ; they receive in return such “extras” as we 
are able to procure from time to time. During 1955-56, 
these extra services included a full-color filmstrip, a 
commercially published book, and a kit of teaching 
aids about aluminum. Why don’t you consider chang- 
ing to “sustaining” when you renew for 1957? 


» Scology Committee 

In cooperation with the Division of Biology and 
Agriculture of the National Research Council, NSTA 
has named three representatives to serve on a joint 
committee to develop recommendations for a modern 
course in high school biology. They are: Florence 
Gardner, West Orange, New Jersey, High School; 
William Jones, Handley High School, Winchester, 
Virginia; and Joseph McMenamin, Oak Park and 
River Forest, Illinois, High School. NABT has also 
named three members of the committee which will be 
chaired by Dr. William Chadwick of Peabody College 
for Teachers, Nashville, Tennessee. The work of this 
committee will tie in with a special work-conference 
in biology being planned for Michigan State Univer- 
sity next summer under the leadership of Dr. Chester 
Lawson, chairman of MSU’s Department of Natural 
Sciences. 
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LOW-PRICE CLASSROOM AIDS for SCIENCE TEACHERS! 


STATIC ELECTRICITY GENERATOR 


NEW! TERRIFIC! 
Ideal for Classroom 


Demonstrations 
See a thrilling spark display as you set off a 
miniature bolt of lightning. Absolutely safe 
and harmless, perfect for classroom experimen- 
tation—ideal for science clubs. Sturdily made 
—stands 14” high. Scientifically known as the 
Wimshurst Static Machine. Turn the handle 
and two 9” plastic discs rotate in opposite 
directions. Metal collector brushes pick up the 
static electricity, store it in the Leyden jar 
type condenser until discharged by the jumping 
spark. You can light electric gas glow bulbs 
right in your own hand. Countless other tricks 
and experiments. 24 page instruction booklet in- 
cluded. Stock No. 70,070-AC....$10.95 Postpaid 


HAVE YOUR CLASS BUILD A 
POWERFUL ASTRONOMICAL TELESCOPE 


Grind Y n Astronomical Mirr 
Complete Kit Ane fod Blank, Tool and Abrasives 











All over America amateurs are grinding their own mirrors and making 
expensive Telescopes cheaply. You can do the same using our Kits. These 
contain mirror blank, tool, abrasives, diagonal mirror and eyepiece lenses. 
You build instruments ranging in value from $245 to thousands of dollars. 


tock No. Dia. Mirror Thickness Price 
70,003-AC 44%” %” $ 7.20 postpaid 
70,004-A’ 6” ne 11.40 postpaid 
70,005-A 8” 1%” 18.70 postpaid 
70,006-AC 10” 1%” 29.45 postpaid 
70,007-AC 1a” 2%” 51.45 postpaid 


SPITZ SCHOOL PLANETARIUM 
A New Teaching Aid 


Now, for the first time, the science teacher 
can be equipped to teach the fundamentals of 
astronomy quickly, easily — VISUALLY! 
Pupils get a first hand view of the universe, 
learning how to identify stars and constella- 
tions. See the projection of more than 50 
major constellations. Motorized gear auto- 
matically turns the projection dome to com- 
plete one full day of the heavens in 4 
minutes. Projection dome cover is 10 ft. in 
diameter. Supports made of aluminum. Ad- 
justable to height to about 6 ft. 3 in. 85 
pupils (6th grade level) easily seated under 
dome. Arrow pointer, Meridian projector, 
dome illuminator, sunrise-sunset attachments, 
are all included as accessory items. Operates 
on 110 volts A.C. Supplied with each unit— 
a complete set of suggested lecture procedures. 
Order by stock No. Send check or money order—money back guarantee, 
Stock No. 85,035-AC $225.00 f.0.b. Phila, 

(Gross weight approximately 70 lbs.) 








BUILD A SOLAR ENERGY FURNACE! 


It’s easy—inexpensive. We furnish instruction sheet, 
This sun powered furnace will generate terrific heat— 
produces many unusual fusing effects, 


Stock No. 80,040-AC .. Fresnel Lens, size 1134” x (6/4” 
—f.l. 19”—$3.50 Postpaid 








WRITE FOR FREE CATALOG-AC 


Huge selection of lenses, prisms, war surplus optical testament parts and 
accessories. Telescopes, microscopes, binoculars. Hand spec pes, reticles, 
ierere, Ronchi rulings, dozens of other hard-to-get optical tome America’s 

o. | source of supply for Science Teachers, Photographers, Hobbyists, 
Telescope Makers, etc. Ask for Catalog AC 





Order by Stock No. — Send Check or M.O. — Satisfaction Guaranteed 


EDMUND SCIENTIFIC CORP. 
BARRINGTON, NEW JERSEY 











Scores of Meaningful Student Activities 


Students will clearly understand science prin- 
ciples after performing the many experiments 
described in the manual accompanying each kit. 


Comprehensive Teacher’s Manual 


Written by Olive Mayer, professional engi- 
neer, in collaboration with Dr. Paul DeH. 
Hurd, professor of science education at Stan- 
ford University. 


These science teaching aids, now in use in 
many schools, are endorsed by leading science 
teachers. 


ENRICH YOUR SCIENCE 


CURRICULUM 


with 
Operating Models for Introductory Science Classes 


Soil and water kits make clear two of America’s major 
problems. 


Miniature pumps are helpful in teaching the principles 
of air and water pressure. 


A model water treatment plant enables students to use 
their elementary knowledge of chemistry. 


These models and others illustrate many applications 
of science principles and relate science to the children’s 
everyday environment 


Write for Free Catalogue 
Dept. B * 2796 Middlefield Rd. ° Redwood City, Calif. 


product, 


design 














Please mention THE SciENCE TEACHER when you write. 
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» Koster of Sponsors 

Additional contributors to the fund for the Future 
Scientists of America Foundation since the listing in 
September’s TST include the following : 

The Bell Foundation, Inc. 

Fluor Corporation, Ltd. 

Sanborn Company 

United Aircraft Corporation 

To date for 1956, the Foundation has received 
$38,000 dedicated to the support of special projects and 
$34,375 in support of the general program of FSAF. 
The roster now includes 65 sponsors. 


» Student Publication 


Reactions to the four exploratory issues of Tomor- 
row’s Scientists have been encouraging—sufficiently so 
that a sum of money has been appropriated by FSAF 
to enable the publication to be carried through at least 
three more issues this fall. Issues are being planned 
for October, November, and December. At least 5000 
subscriptions at 50 cents each must be obtained, how- 
ever, to assure continued publication. This minimum 
acceptance by teachers and students will guarantee 
issues at no additional subscription cost in February, 
March, and April and possibly January or May. 

Arrangements have been made with science teachers 
from the Prince Georges County, Maryland, school 
system to “carry the ball’ on the production of 
Tomorrow's Scientists. William Gruver, biology 
teacher, and Dale Gerster, teacher of physics and 
chemistry, will serve as co-editors. They will have the 
assistance of an advisory committee of other science 
teachers in the system and of a number of students 
from the junior and senior high schools. Printing and 
distribution will be handled by the NSTA office staff. 

Science teachers and science students are urged to 
cooperate in making this undertaking a success. The 
first way you can help is by entering a number of sub- 
scriptions from your students. Then when you begin 
receiving the publication, let us have your suggestions, 
criticisms, and contributions for future issues. Send 
your communications to the NSTA headquarters and 
they will be passed on to the co-editors. 


» Student pAAuards 


It takes more than talk and printed, textual material 
to help students really understand what is meant by 
scientific methods.” Doing science projects helps. 


October 1956 


They enable youngsters to experience the ways in 
which scientists work and the satisfactions (and dis- 
appointments) that accompany scientific endeavors. 

The Science Achievement Awards for Students are 
designed to stimulate students in such activities and to 
aid teachers who believe that project teaching is 
important. Some 5000 students participated in the 
program last year and 988 were given awards and 
recognition. Now is the time to get projects under 
way for entry in the 1957, Sixth Annual Program. 

Project ideas can come from many sources: from 
printed lists and publications; from a class laboratory 
exercise that “didn’t work;” from ideas gained on 
field trips or industrial visits; from reading technical 
and semi-technical journals and reports; from stu- 
dents’ questions that begin, “I wonder .. .” Any 
activity that parallels or is similar to what scientists 
do can constitute a project. 

Since entrants in SAA do not send in their projects, 
the writing of reports on their projects is an extremely 
important step. Scientists, too, write reports because 
they realize that no discovery, invention, or new idea 
can reach its full value until it has been explained or 
communicated to other interested persons. 

Students should be reminded of the following impor- 
tant rules for the Science Achievement Awards 
program: 

1. The deadline date is March 15, 1957. Entries 
should be postmarked by this date for mailing to 
regional chairmen. 

2. Entry in the program gives NSTA and FSAF 
publication rights for use of the report in furtherance 
of the program. 

3. Entries cannot be returned to students. 

4. Entries should be the work of individual stu- 
dents; group entries are not accepted. 


» Scmmer Conferences 


The FSAF design for summer conferences for 
science teachers is gaining in favor, among teachers 
and with sponsoring groups. Close on the heels of the 
successful 1956 West Coast Conference (sponsored by 
Crown Zellerbach Foundation) and the 1956 Confer- 
ence for Wisconsin High School Chemistry Teachers 
(sponsored by the Marathon Corporation), word has 
been received that the West Virginia Pulp and Paper 
Company will cooperate with FSAF in sponsoring a 
special conference next summer. Details are still to 
be worked out by an Advisory Committee, but it is 
shaping up as an invitational conference held at and 
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Long Playing 


SCIENCE RECORDS 


FPX100 
FPX101 
FPX120 
FPX121 
FPX122 
FPX123 
FPX124 
FPX125 
FPX126 
FPX127 
FPX130 
FPX151 


SOUNDS OF FREQUENCY 

SCIENCE IN OUR LIVES 

SOUNDS OF SOUTH AMERICAN RAIN FOREST 
SOUNDS OF THE SEA 

SOUNDS OF THE AMERICAN SOUTHWEST 
VOX HUMANA (experiments in vocal range) 
SOUNDS OF ANIMALS (Farm & Zoo) 
SOUNDS OF SEA ANIMALS 

SOUNDS OF CARNIVAL 

SOUNDS OF MEDICINE 

SOUND PATTERNS 

SOUNDS OF SOUTH AFRICAN HOMESTEAD 


For complete free catalog of Science Series as well as 
records of over 200 peoples, by the World’s Largest Pro- 
ducers of Authentic Folk Music on Records. 


Write To: 


FOLKWAYS 
RECORDS & SERVICE CORP. 
117 West 46th Street © New York, N. Y. 














with the cooperation of the University of Maryland, 
Science teachers are urged to let us have expressions 
of advice and “this is what we want” suggestions, 


» Keyes to Carcers 


The fourth annual edition of FSAF’s career guid. 
ance bibliography is just off the press. Retitled, it js 
now called Encouraging Future Scientists: Keys to 
Careers, which was selected as more descriptive than 
the previous title, Encouraging Future Scientists: 
Materials and Services Available. 

Because of the wealth of new material which came 
to the editors’ attention, the 1956-57 edition of the 
booklet has 36 pages, a jump of 12 pages from last 
year’s bibliography. The listing of Career Guidance 
Booklets and Fliers, now indexed by career fields, 
totals more than 150 items. Among other sections 
are: Career Guidance Films; Where to Get Scholar- 
ship Data; Award, Summer, and Other Programs for 
Students; Award, Fellowship, and Other Programs 
for Teachers; The Field Trip; The Career Confer. 
ence; Agencies Which Can Help; and Where to Look 
for More Help. Also included is a complete roster of 
FSAF sponsors as of September 15, 1956. 

The booklet’s handsome cover—red and white on a 
grey-blue background—was specially designed for 
Keys to Careers. Copies may be obtained from NSTA 
headquarters. Single copies are free; orders for addi- 
tional copies will be filled at cost. 
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SELECTED SCIENCE BOOKS = 
Among the Bost for Projects and Class and Club Activities 
ELEMENTARY AND JUNIOR HIGH SCIENCE @ BIOLOGY, CHEMISTRY, AND PHYSICS 
All About the Wonders of Chemistry—Freeman............ $1.95 Book of Wild Pets—Moore...............sccsscccsrssssrscsssssssesersees $5.95 
Animal Wonderworld—Lane 4.00 Conserving Natural Resources—Allen 5.00 
An Introduction to Trees—Kieran 2.95 Cosmetics and How to Make Them—Bushby 3.00 
Getting Acquainted with Minerals—English................ 5.00 How to Make a Home Nature Museum—Brown............ 2.75 
Hammond’‘s Guide to Nature Hobbies—Jordan.............. 2.95 Modern Chemical Discoveries—Cl t 5.00 
Golden Book of Science—Bertha Morris Parker............ 4.00 Practical Electrical Wiring—Richter 6.75 
Our Changing Weather—Fenton and Fenton.................. 2.50 Modern Electroplating—Gray..... 10.50 
Our Wonderful Eyes—Perry 2.75 Practical Taxidermy—Moye............:..:sssssssssssssssssssesseeseeees 3.50 
Pictorial Astronomy—Alter and Cleminshaw................ 4.50 Private Life of the Protozoa—Duncan 3.00 
The Real Book of Sci Experi ts—L ing 1.95 Simple Chemical Experiments—Morgan...............::s0000+ 3.25 
Strangest Creatures on Earth—Weyer. 4.00 The Mighty Force of Research—Eds. of Fortune............ 4.00 
Science Magic—Swezey 3.75 Sourcebook of Atomic Energy—Glasstone.................:+ 3.75 
Through the Magnifying Glass—Swartz.................00000 2.50 This Fascinating Animal World—Devoe..................00 3.75 
Weather Casting—Laird 3.95 Two Ears of Corn, Two Blades of Grass—Lilleffer........ 4.00 
When You Go to the Zoo—Blough and Campbell.......... 2.75 Transistors in Radio and Television—Kiver.................. 6.50 

ABOVE ARE A RANDOM SAMPLING OF OVER 175 SCIENCE BOOKS 
Write for complete list in your interest field with prices 
iv 
SCIENCE PUBLICATIONS 
201 N. School Street Normal, Illinois 


Please mention THE ScIENCE TEACHER when you write. 
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rROSS—continued from page 281. 


then a study of the undergraduate college student 
alone to determine factors influencing him to go 
into science may yield biased results, since the 
important effects of very early experiences will 
probably not be emphasized by the undergraduate. 

Like Wilson we also found that the altruistic 
motive of helping society is a motivating factor. 
However, the factor of greatest importance to the 
biological science student is the intellectual one of 
acquiring knowledge for its own sake. Wilson also 
reports this, but it does not appear to be as 
important with his group as with ours. Wilson 
reports that financial goals are often named as the 
second reason why the social science major wished 
to work in science. We did not find any cases 
where this was listed, and only one case where the 
desire to obtain community status was stressed. 
The discrepancy in terms of financial goals may be 
afunction of differences between the two samples. 
The majority of our students come from economic- 
ally well-to-do homes and may not have considered 
financial remuneration as being important. In fact, 
these students (or their families) had to pay their 
own transportation to the Laboratory as well as 
pay for their room and board for the ten weeks. 
Wilson’s students were applying for financial 
grants to assist them in conducting research during 
the summer while our students were supported by 
their families during the summer. 

When the fields of concurrent interest of the two 
groups are compared, certain similarities are again 
noted. Wilson found that the humanities ranked 
highest with the social science major, followed by 
physical and natural sciences (grouped together), 
then art, and finally mathematics (seven per cent 
of the group indicated an interest in mathematics). 
We found that humanities, writing, and music rank 
highest (though there were not many responses 
here) with the other categories having relatively 
few responses. 

Many of our students indicated that they have 
already made career decisions. Twelve of them 
have indicated an interest in research, nine wished 
to go into medicine, and one wanted to be a medi- 
cal missionary. On the other hand, the budding 
social scientist does not make his decision to go into 
social science until relatively late in his academic 
career (8,9). The reason for this discrepancy is 
probably the one that Wilson has given, e.g., that 
medicine and biological research are fields well- 
known to the high school student, while a familiar- 
ity with the social sciences does not come until the 
college years. 


October 1956 


Perhaps the best way to convey the flavor and 
importance to some of the factors we have dis- 
cussed, as well as the maturity of the students, is 
by presenting quotes from several of the papers. 

“In the eighth grade, I was at last able to take 
a formal course in general science.” 

“In my sophomore year (in high school), I 
began working on a project concerned with the 
effect of colchicine on fruit flies. .. . This project 
also gave me opportunity to do library research on 
the results of the application of colchicine to 
patients suffering from cancer and gout.” 

“T like to explore new things, see why they do 
just what they are doing, etc. It is rewarding if 
one can contribute a small portion of something 
new in his field to science and in the future years I 
hope to attempt this feat.” 

“My interest in science was further helped by a 
grade school science teacher who let me prepare 
the classes’ science demonstrations. . . . In high 
school I had a biology teacher who was a real great 
guy and took some interest in me.” 

“Last summer probably marked the greatest 
scientific opportunity of my life until the present 
time. ... The most valuable thing I brought home 
from the Pre-Collegiate Research Training Pro- 
gram of 1954 was an increased knowledge of cer- 
tain biological concepts and the mastery of certain 
basic techniques. Undoubtedly if it wasn’t for the 
training I received last summer, I wouldn’t have 
been as successful as I was in the Annual Westing- 
house Science Talent Search.” 

“As for what I hope to derive from this profes- 
sion (research), I can’t say that I am really cer- 
tain. Probably, like the famous mountaineer said 
when asked why he climbed mountains, ‘Just 
because they are there.’ In the same manner, I 
want to do research because there are things which, 
as of yet, are unexplained.” 

“As early as the second grade I can remember 
working on scientific demonstrations (simple as 
they were) and deriving much pleasure from read- 
ing various books.” 


Conclusions 


In trying to evaluate these results we believe that 
the following conclusions are reasonable within the 
limitations of the sample and the method of analysis. 

1. Superior high school science students are 
influenced early in life by experiences with people 
who stimulate the development of scientific interest. 

2. There is a wide array of experiences which 
can foster interest in science. 

3. The contributions of grade school teachers 
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Spitz School 
Planetarium 


A valuable teaching aid 
for the growing interest 
in Astronomy 


STAR PROJECTOR shows on 
dome-more than fifty major con. 
stellations. Adjusts for location 
and months of the year. Acces. 
sories include arrow pointer, 
meridian projector, dome ily. 
minator, sunrise-sunset attach. 
ments. 


DOME is canvas and aluminum 
construction, ten feet in diame. 
ter, for easy classroom assembly 
and adjustable height, portable, 


$225.00 complete 
fob Philadelphia 


SCIENCE 
ASSOCIATES 


194 Nassau Street, Princeton, N. J. 











An Unusually Clear and Teachable Book 


HIGH SCHOOL PHYSICS 


Blackwood One of the most attractive science textbooks we have seen, beau- 
tifully illustrated with photographs and drawings. The book 


Herron devotes large space to recent developments in electronics and 
Kelly nuclear physics—to radar, television and atomic energy. At the 
same time it pays full attention to all the old fundamental prin- 
Sales Ofheen ciples of physics—to mechanics, heat, electricity, wave motion, 
New York 11 sound and light. 
Chicago 6 Basic principles are presented in simple and understandable lan- 
Atlanta 3 guage—and applied to everyday experiences. Each new topic is 
Dallas 1 followed by examples of how it works in practical situations. 
Columbus 16 Workbook, laboratory manual, tests, teachers’ manual and key. 


San Francisco 3 
Toronto 7 


— GINN AND COMPANY 


Please Ask for Descriptive Circular 


Boston 


Co LOS A A fA RR 
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and high school teachers are perhaps the most im- 
pressive experiences on the part of the students in 
developing interests in science. 

4, An aspect of motivation which is of major 
importance to these students in regard to science is 
the intellectual one of “acquiring knowledge, self- 
satisfaction, and satisfying curiosity.” 

5. Career decisions with the major interests 
being in research and medicine are made by some 
students at a very early age. 

6. There seem to be several similar patterns 
between the undergraduate social science students 
and the high school students interestd in biological 
research. These include: influence of parents (pri- 
marily fathers) and high school teachers, motiva- 
tions of acquiring knowledge and making a useful 
contribution to society, and an interest in human- 
ities usually paired with a relatively low interest 
in mathematics. 

Though our approach is admittedly a primitive 
one, the implications of the findings appear to be 
significant especially when coupled with Wilson’s 
analysis of undergraduate social science majors. 
The possibility of constellations of factors common 
to scientists in many diverse areas should not be 
overlooked. We believe that more extensive and 
sophisticated studies of the phenomenology of the 
development of interest in science together with the 
measurement of critical psychological variables is 
clearly indicated. We also believe that such studies 
are not only valuable but are also feasible, and 
should be part of the major national effort in this 
area. 
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Footnotes 


(a) Test performance of these students during the 
first week of the program may be summarized briefly. 
The standard score mean for the group on the Nelson 
Biology Test (7) was 135.8. This score has a per- 
centile equivalent of 99 for a high school population 
of 4993 students who had one year of high school 
biology. The group mean (raw score) on the Stanford 
Scientific Aptitude Test (13) was 110.5, which is 
approximately .2 standard deviations above the mean 
of unselected Stanford University freshmen. On the 
Allport-Vernon Study of Values (1) the group scored 
“high” for theoretical values, “low” for economic 
values, and “average” for aesthetic, social, political, 
and religious values. On the Bell Adjustment Inven- 
tory (2) the group mean was “good” for emotional 
adjustment, “average” for home adjustment and health 
adjustment, and “aggressive” for social adjustment. 
In terms of these tests, the group was superior both 
intellectually and in its knowledge of biology; and it 
scored high in theoretical interests and showed good 
overall personal adjustment. Other information indi- 
cates that the students were superior academically, 
and that they were practical achievers with relatively 
high levels of aspiration for individual accomplish- 
ments. Approximately one-third of the students were 
winners of science talent contests. All students antici- 
pated attending college immediately upon completing 
high school. They were generally products of socially 
acceptable and economically comfortable home en- 
vironments. 


(b) This request is almost an exact copy of one 
required by the Social Science Research Council from 
college juniors who are applicants for undergraduate 
research stipends. See Wilson’s discussion of the 
undergraduate social scientist (9). 
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Sczence Books for Today’s Needs... 


Physics for Our Times 


Offers a new, modern approach and presentation, 
adapted to the needs of today’s high-school students. 
Hundreds of problems stress applications of physics 
in everyday living. 535 illustrations. 8 color pages. 
Especially usable study aids. Laboratory Manual, 
Tests, and Teacher’s Manual. 


Chemistry for Our Times 


MARBURGER 
and 
HOFFMAN 


WEAVER 
and 
FOSTER 


Second Edition 


Gives students clear understanding of chemical facts, 
principles, and applications. Includes recent develop- 
ments in agricultural and industrial chemistry, and 
new material on nuclear energy and isotopes. Intro- 
duces chemical calculations early. 8 pages of 4 
colors. Laboratory Manual, Tests, Teacher’s Manual, 
and Correlated Filmstrips. 


Using Chemistry 


Emphasizes chemistry as a science, teaching prin- 
ciples first. Includes a comprehensive section on 
carbon and organic chemistry, and specific material 
on chemistry in farming, home economics, and con- 
servation. A complete section on atomic structure 
and energy. 8 color pages show chemistry applica- 


LANFORD 





tions. Laboratory Manual, Tests, and Teacher’s 


manual. 


DIEHL 
and 
LATON 


Health and Safety 
for You 


An easy-to-read text emphasizing health rather than 
illness. Gives young people reliable information 
which they can use to safeguard their health and 
solve their health problems. Tests, Correlated Text- 
Films, and Families and Children (a pamphlet on 
reproduction and growth). 


McGRAW-HILL BOOK COMPANY, INC. 


New York 36 * 


Chicago 30 . San Francisco 4 
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SMELTZ—continued from page 285. 


and 75 girls of the study were not significantly dif- 
ferent at the one per cent level. 

The critical ratio between the difference of per- 
centages of gain of factual and theoretical informa- 
tion retained was 1.99 at the five per cent level. As 
all other differences of percentage were less, no 
other critical ratios were calculated. 

The 180 chemistry pupils were found to be an 
average group when compared with the national 
end-of-year percentiles of the test. 

The means of the first test scores of pupils en- 
rolled in chemistry and of those not enrolled were 
not significantly different. However, the means of 
the scores of the last test were significantly differ- 
ent. The critical ratio was 14.74. 


Conclusions 


1. Pupils who had chemistry during the eleventh 
grade retained approximately 68 per cent of the 
information achieved during the course one year 
following the completion of the course. 

2. The amount of chemistry retained was more 
closely related to achievement than to intelligence ; 
however, intelligence was a factor. Intelligence 
was also related to achievement. 


3. Pupils who planned to attend college retained 
more chemistry than pupils who did not plan to 
attend college. 

4. Pupils who expressed a preference for chem- 
istry among other subjects retained more than 
pupils who expressed preference for other subjects. 

5. Pupils enrolled in physics retained more 
chemistry than pupils not enrolled in physics. 

6. The sex of the pupils was not a factor in the 
amount of chemistry retained. 

7. There was no significant difference in the 
types of learnings retained. 





Dramatize Your Classroom Lectures 


With 
Stroblite 
Demonstration 
Kit No. 4 





Visual Demonstrations of FLUORESCENCE and 
PHOSPHORESCENCE are more impressive than words 


Kit for almost a limitless number of demonstrations con- 
tains 6 bottles of brilliant glowing fluorescent colors and 
a 2-watt STROBLITE ultra-violet lamp............. ONLY $7.00 


STHOBLITE 60. sasr. emoacenl 


Dept. ST., 75 West 45th ST., N. Y. C. 36 





GESTS) MICROSCOPES 






A DISTINGUISHED LINE OF 
AMERICAN-MADE LOW-COST 
SCHOOL MICROSCOPES. 


LABORATORY SIZE, WITH 
LARGE, PROFESSIONAL __IN- 
CLINING STANDS, PRECISE 
INTERCHANGEABLE OPTICS. 


INSTRUCTION MANUAL FUR- 
NISHED. QUANTITY  DIS- 
COUNTS TO SCHOOLS. 


Mo cl Ml eed ay”. EOS ee $99.50 


Parfocal triple nosepiece. Condenser stage with iris diaphragm. 
Coarse and fine adjustment. 


MODEL G-3—100 to 400X............ccccscsercesstcesseesees $64.50 


Triple divisible objective. Substage diaphragm turret. Most 
economical high school microscope. 


re PD BO cscs ceccresecsenscnnccnsscaceosensoence $37.85 


Double divisible objective. 
science, use. 


WOE Bem BE, 4B GRE FEM snsneneceseverscsscenseresveseseses $54.85 


Sturdy, Standard-sized, with wide field, sharp vision. 
for nature study. 


SUBSTAGE LAMPS AND OTHER 
ACCESSORIES 


Write for literature to Dept. ST 


TESTA MANUFACTURING CO. 
10122 E. Rush St., El Monte, Calif. 


Simple and efficient for elementary 


Excellent 











— 











THE CHAMELEON (8 min. Color $80). The char- 
acteristics and habits of the chameleon are seen 
with extreme close-ups. Filmed in its natural 
habitat we see remarkable scenes showing color 
changes of skin in response to light changes and 
temperament. The independent action of the 
eyes is dealt with, as are the feet and elastic-type 
tongue. 


THE OSTRICH (7 min. Color $70). Filmed in 
Africa in natural habitat. Appearance and close- 
| up details of structure of legs and feet, neck and 
head. We see how ostriches move and feed, their 
nesting habits and hatching of eggs, and finally 
the freshly hatched young chicks. 


THE WOODCOCK (6 min. Color $60). A member 
of the sandpiper family, the woodcock is a neck- 
less wader and a night feeder. Filmed in natural 
habitat, giving viewers an excellent lesson in 
observation of the woodcock’s plumage pattern, 
natural camouflage, nesting and feeding habits. 
Many close-ups used. 


+ International Film Bureau Juc. 
57 E. Jackson Blvd. 
Chicago 4, Illinois 
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sre you using these outstanding OXFORD Scceuce “Texts? 





Graphic Surwey of PHYSICS « 


Graphic Surwey of CHEMISTRY «+ 


This revised and enlarged 1956 edition has won enthusiastic 
endorsement from teachers and pupils alike. Scientific 
authority is combined with a skillful presentation to make 
the subject understandable to all students. The new edition 


This recently published text presents the essentials of physics 
in a manner realistically adapted to the capacities and limi- 
tations of today’s average students. Its authoritative content 
fully meets the requirements of leading schools everywhere, 


William Lemkin 


includes a complete revision and expansion of the chapter 
on nuclear energy. ‘Frontiers in Chemistry” is a new chap. 
ter covering significant progress outside the nuclear field, 
Color is used to clarify and emphasize important points, 


Net class price, with Key: Paper $1.10; Cloth $1.95 


Alexander Taffel 


presenting the subject in concise form without sacrificing 
thoroughness. Numerous diagrams and visualizations in 
color supplement the text. 


Net class price, with Key: Paper $1.10; Cloth $1.95 


Graphic Survey of BIOLOGY «+ A.M. Weckstein & B. DeLeon 


Used by countless schools with notable success, this dis- 
tinctive text provides a survey of elementary biology which 
is thorough, yet concise. Emphasis is on essentials, presented 


in a direct, understandable style. The material covers the 
most recent developments in this field of science, 


Net class price, with Key: Paper $1.10; Cloth $1.95 


Graphic Suwey of SCIENCE « William Lemkin 


Designed to meet the requirements today of leading school 
systems, this popular text skillfully presents the core 
material of the ninth-year general science course. It is 


fully adapted for use as a concise basal text. The material 
is notably up-to-date, including such topics as atomic fission, 
television and 3-D movies. 


Net class price, with Key: Paper $1.10; Cloth $1.95 


William Lemkin 


7th Year—Paper 65¢; Cloth $1.25 
8th Year—Paper 75¢; Cloth $1.50 


MY GROWTH IN SCIENCE—7th Year & 8th Year «+ 


Two new texts designed for science instruction in junior 
high schools. These outstanding books reflect the latest, 
most widely accepted ideas regarding science teaching. 


Net class prices: 





OXFORD BOOK COMPANY . 222 Fourth Avenue « New York 3 








GRAF 
APSC9 


GENERAL BIOLOGY MODEL 


STUDENT MICROSCOPES \PSCE 
by Guag- Apes 


All METAL coarse adjustment rack and pinion 
Plano-concave mirror 

STANDARD 16mm and 4 mm objectives 

Mirror specially mounted so it cannot fall out. 
Hughenian ocular 10x 

Achromatic objectives: 16mm (10x) and 4 mm (44x) 
Disc diaphragm 

Price: $118.00 (we pay transportation) 

Less 10% on 5 or more 


ELEMENTARY BIOLOGY MODEL 


This instrument equipped: 

Same as above but without fine adjustment. 
By using large buttons we have retarded 
the course adjustment action to insure 

easy focusing without a fine adjustment. 
Price: $97.50 Less 10% on 5 or more 

NO INCREASE IN PRICE. 


THE GRAF-APSCO COMPANY 


5868 Broadway Chicago 40, Ill. 





Model GB2 ——j>- 


Sold on ten days approval. 
Old microscopes accepted in trade. 





Model EB2 
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DuBRIDGE—continued from page 276. 


mathematics that really arrest a youngster’s imagi- 
nation, challenge his curiosity, and develop his 
quantitative reasoning would be the greatest pro- 
ject that a teachers’ group could undertake. 

The second illusion that must be eliminated is 
that mathematics can be taught by teachers who 
don’t know any math—or are only a chapter ahead 
of the student. As long as teachers of math must 
take 16 hours of education and only three hours of 
math, mathematics will be badly taught. For it is 
a subject which becomes really alive only with 
years of study and can be conveyed in simple and 
exciting ways to students only by those who have 
themselves caught its true spirit. 

A third illusion that needs crushing is that 
mathematics and science are narrow, technical, or 
vocational subjects and that only humanities and 
social science are “liberal” and “broadening” and 
teach one how to get along with human beings. 
Nonsense! Mathematics and science are great 
intellectual adventures that have enlarged and 
broadened man’s intellectual horizons, freed the 
human spirit from ignorance and fear, and elevated 
man above a primitive existence. They are a proper 
part of every liberal education. And if our country 
is to continue to make material progress in evolv- 
ing the material tools necessary to insure attaining 
the economic, political, and moral goals which we 
seek, then we as a nation had better reexamine the 
adequacy of our school curricula in preparing 
young people to talk the language and understand 
the problems of tomorrow. 

For if we are cheating our children of the oppor- 
tunity of enjoying the adventures in science, we 
are also cheating our country of the benefits of pro- 
fiting and prospering from the talents of her people. 





EDITOR'S COLUMN—continued from page 269. 


Iam convinced, as I should be, that provocative methods 
of teaching science is a guiding principle within NSTA. 
There is ample proof of this in the Science Achievement 
Awards. The winners have displayed both a grasp of 
scientific fact and the imaginative urge to investigate the 
yet unknown. This is a proud accomplishment for NSTA 
and it is a stimulating hope that the teacher-members of 
NSTA are able guardians over our science teaching. 

ASM {s justly proud of its association with NSTA and 
its FSA activity. The Science Achievement Awards 
exemplify how scientific knowledge can be brought into a 
close relationship with our standards of living and our 
modern and progressive philosophy of life. 


WH Esaenrar 


Secretary, American Society for Metals 


October 1956 


“She New 
ALL-PURPOSE 
Teaching Projector 


Indispensable 
Equipment 
for the 
SCIENCE 
LABORATORY 





Tt Projects: 


Standard (34,” x4”) Lantern Slides 
Handmade Lantern Slides 
and with attachments: 
Two-Inch Slides Strip Film 


Microslides 


The New KEYSTONE 
OVERHEAD PROJECTOR 





KEYSTONE VIEW CO., Meadville, Pa. 


I should like a demonstration of the new 
Keystone Overhead Projector. 


(Name) 





(School) 





(Address) 
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for something new has been 
added to these popular. widely-used texts 


CHEMISTRY IN ACTION, Third Edition 
Rawlins and Struble 


This highly successful book now appears in a stunning new format. Here color is used 
throughout as a teaching device to clarify and emphasize. Modern in theory, the text has 
been brought up to date to keep pace with the most recent advances in chemical develop- 
ment and research. A complete course for classroom and laboratory with a Teacher’s Hand- 
book; Laboratory Manual and Key; Tests and Keys. 


SEMIMICRO LABORATORY EXERCISES IN 
HIGH SCHOOL CHEMISTRY, Second Edition 
F. T. Weisbruch 


Experienced teachers are finding semimicro the better method in the high school laboratory. 
The semimicro method is cleaner, safer, less expensive, and more adaptable to individual 
needs. This Second Edition of Semimicro Laboratory Exercises contains new experiments 
and new illustrations. It incorporates improvements in technique. The Teacher’s Handbook 
and Guide, containing answers to questions and problems, is a key to the laboratory manual. 
The Handbook also provides thorough guidance in the use of semimicro equipment, and sug- 
gestions to the teacher for carrying out experiments and demonstrations most effectively. 


D. C. Heath aud Company 


Home Office: Boston 16 


Sales Offices: Englewood, N. J. Chicago 16 San Francisco 5 Atlanta 3 Dallas 1 
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Rocks AND MinerAts (Everyday Handbook Series). 
Richard M. Pearl. 275p. $1.95. Barnes & Noble, Inc., 
New York. 1956. 


Professor Pearl’s latest contribution to the reading pub- 
lic contains, as his preface says, “the most recent accurate 
knowledge about the entire range of the mineral kingdom.” 
It is intended for the general reader, and is a very sympa- 
thetic and comprehensive treatment of the subject written 
in true handbook style. 

This interesting book will please the amateur collector 
with its information on how to identify rocks and minerals, 
how to classify and display them, and where to look for 
them. It will also please the teacher of general science 
because it gives not only the origins of the various types 
and their chemical compositions, but also their current 
industrial uses. Gems, meteorites, and oddities in the 
mineral kingdom are discussed, as well as crystal systems 
and fluorescent, atomic, and artificial minerals. 


The book has 12 pages of color illustrations as well as 
photographs and line drawings, an ample glossary, and a 
useful annotated list of books and magazines for further 
study. 

SisteR MAry CASIMIR 
Camden Catholic High School 
Camden, New Jersey 


Genetics Is Easy. Philip Goldstein. 238p. $4.00. Lan- 
tern Press, Inc., New York. 1955 (Second Edition). 


Within the context of this book, the author has pre- 
sented clearly, interestingly, and precisely the technical 
aspects of the reproduction characteristics in plant and 
animal life. The layman with an average education will 
find this material both interesting and informative; yet 
those needing accurate information will find it instructive 
and technical. The biology student will find the concluding 
bibliography and index very helpful. 

The chapters are short, to the point, and effectively 
illustrated with labeled diagrams. Genetics has been 
cleverly presented in the context of this book, which is 
suitable for use as a high school or supplementary text. 


Mrs. CHARLOTTE BABCOCK 
Albany Public Schools 
Albany, Oregon 


ExpLorInc Mopern Science, Book Seven, ENyoyING 
Mopvern Science, Book Eight, and Usinc Mopern 
Science, Book Nine. Victor C. Smith and W. E. Jones. 
(Book Seven: 335p., $3.12; Book Eight: 466p., $3.32; 
Book Nine: 654p., $3.96.) J. B. Lippincott Co., Chi- 
cago. 1956. 


These textbooks are second editions in the Science for 
Modern Living Series, based in part upon the earlier books 


October 1956 





by Smith and Trafton. According to the authors, this 
series “. . . develops for the pupil an understanding of 
his whole environment in terms of underlying scientific 
principles and of their functional application to problems 
of everyday living.” 

Each volume is divided into six units which, in general, 
cover energy, health, natural resources, machines, living 
things, the world and universe, and conservation in its 
varied forms. Material traditional to the teaching of 
science is included and expanded by the newer and up-to- 
date concepts and information. Activities, self-tests, lists 
of words, lists of principles, visual aids, references, demon- 
strations, experiments, and excellent illustrations are care- 
fully worked into the volumes. Mastery tests are available. 


If one is looking for a series of books to use as a unified 
course of study in junior high school general science, this 
one deserves serious consideration. 


CiareE F. SmMitH 
New Rochelle High School 
New Rochelle, New York 


Enyoyinc Heattu. Evelyn G. Jones. 434p. J. B. Lippin- 
cott Co., Chicago. 1956 (Second Edition). 


Geared to the interests of senior high school students 
as indicated by the Denver study of health interests of 
children, this book puts major emphasis on the two sub- 
jects of personal appearance and physical fitness. These 
are further divided into 18 areas of health education. 


A brief overview for each unit and chapter gives readers 
a concept of the breadth of the area to be considered. 
Picture previews of each chapter help pupils to relate the 
text of the overview to their own lives. 


Imparting knowledge of health facts leading to a desir- 
able change in behavior relative to these facts is the aim 
of every chapter. Suggestions at the beginning of each 
chapter are structured in order to transform factual knowl- 
edge into actual living. 

“Enjoying Health” can be used as a textbook in a health 
class or in conjunction with other departments concerned 
with teaching health education. Any instructor looking for 
an excellent treatment of the whole field of health would 
do well to consider this book. 


W. B. AUKERMAN 
Missoula, Montana 


You ANp Your Senses. Leo Schneider. 137p. $2.75. 
Harcourt, Brace and Co., New York. 1956. 


Once again Mr. Schneider presents a vital subject to 
elementary school children in a simple and interesting 
manner. Of the five common senses described anatomically 
and physiologically, sight is discussed in almost half the 
book’s space. Another 50 or so pages are devoted to the 
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RIDER BASIC TEXTS FOR 
TOMORROW'S SCIENTISTS... 








“BASIC ELECTRICITY” 
“BASIC ELECTRONICS” 
by Van Valkenburgh, Nooger, & Neville, Inc. 


THE FABULOUS “PICTURE BOOK” COURSES 
DERIVED FROM THE NAVY’S TRAINING PROGRAM! 


This is the fabulous “Common-Core” training 
course so successfully used by the United States 
Navy! Over 25,000 Navy trainees have already 
mastered the basics of electricity and electronics 
this new “learn by pictures” way and now, for 
the first time, this same material is available to 
civilian schools! Over 1,700 big “show-how” 
drawings make every phase picture clear—these 
illustrations actually make up more than half the 
entire course! 


Here’s how these picture courses work: every 
page covers one complete idea, and there’s at least 
one big drawing on that same page to illustrate 
and explain the topic covered. “Demonstrations”, 
plus review pages at the end of every section, 
highlight the important points just covered. 
Written in clear, everyday English, they present 
basic electricity and electronics as they’ve never 
been presented before! 

Vols. 1 and 2 of “Basic Electricity” cover DC 
components and circuits; Volumes 3 and 4 cover 
AC components and circuits; Volume 5 covers 
AC and DC motors and machinery. 


Volume 1 of “Basic Electronics’? covers Diodes 
& Power Supplies; Vols. 2 and 3 cover Ampli- 
fiers & Oscillators; Vols. 4 and 5 cover Trans- 
mitters & Receivers. 


PAPER EDITION— 

5 separate volumes (6” x 9”) approximately 120 
pages each. Total cost for either the 5-vol. “Basic 
Electricity” or 5-vol. “Basic Electronics” series is 
only $9.00. 


CLOTH EDITION— 

Consists of exactly the same material, but all 5 
volumes of each course are bound in a single 
volume. One volume includes all of “Basic 
Electricity” . . . one volume includes all of ‘Basic 
Electronics.” Price: $10.50 each. 


ORDER YOUR REVIEW COPIES TODAY! 
School Discounts Apply 














JOHN F. RIDER PUBLISHER, INC. 


116 WEST 14th ST., N. Y. 11, N. Y. 
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remaining four senses. Every important point is empha. 
sized by a simple experiment that can be performed by the 
child with a minimum amount of equipment at the time 
of reading. 

New and important terms are italicized. There are 
numerous detailed drawings that help clarify difficult or 
complex phenomena. There is also an index, unusual for 
this kind of child’s book. The content is basic to the 
advantage of an easy reading style. 


A unique feature of the publication is the treatment of 
additional senses not usually emphasized. These include 
hunger, fatigue, and muscle sense. The theme is concluded 
by a detailed but simple description of the human nervous 
system in general. The book’s versatility makes it suitable 
for a gift for a child, a reference, or an addition to the 
science library for general reading. Teachers Seeking 
effective demonstrations for classroom use will find good 
ideas in the simple experiments. 


Joun D. WooLeverR 
Sarasota Senior High School 
Sarasota, Florida 


EXPLORING SCIENCE, Book Three, and Expiorinc Science, 
Book Four. Walter A. Thurber. (Book Three: 192p, 
$2.00 ; Book Four : 224p., $2.16.) Allyn and Bacon, Ine, 
New York. 1955. 


In these two volumes of a six-year series of science 
texts, great emphasis is placed on first-hand experience 
and science activities for third and fourth grade children, 
As quoted in the Introduction, “the study of things—not 
ideas,” is the philosophical backbone of these books. This 
represents a useful departure from some other texts for 
these grades which stress and contain the development of 
science facts and concepts in much greater detail. But 
such varying degrees of emphasis only indicate again that 
the textual needs of any subject and of the teaching- 
learning process are too comprehensive to be met com- 
pletely by any one approach to those needs. 


The “how-to-do-it” approach, as the author calls it, is 
well organized around basic science areas within the 
experience of third and fourth graders. For example, 
“Making Things Move,” one of the 12 topics in Book 
Three, deals with Energy in Toys, Storing and Using 
Energy, and several toy-making projects. Further devel- 
opment of this area occurs in “Balancing Forces,” of 
Book Four, which is about levers, weights, and their 
everyday use and application. Similar care and organiza- 
tion are evident in the sequential development of most of 
the topics from grade to grade. 

Each teacher’s edition contains detailed suggestions for 
teaching each unit along very practical lines, plus valuable 
book, film, and word lists. 

The reading level has been kept well within the capabil- 
ities of most children of these grades who will also find 
the illustrations and projects easy to understand and 
follow. 

As basic science texts with additional references, of as 
supplementary volumes to some other science text, this 
series will contribute strongly toward the development of 
a successful elementary school science program. 


SEYMOUR TRIEGER 
Herricks Junior High School 
New Hyde Park, New York 
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INTERIM REPORT. 15 min. sound, 1955. B & W, loan with- 
out cost. Division of Public Education, National Founda- 
tion For Infantile Paralysis, 120 Broadway, New York 
5, N. Y. 


Rec dation: Junior and senior high school and adult 
levels. 





Content: The history of the fight against polio demon- 
strates how the American people conquer disease through 
organization and volunteer service. Highlights of the film 
range from Michael Underwood’s first description of polio 
in 1789 to the development and use of the Salk vaccine. 


Evaluation: A timely film of deep interest to all, with 
good commentary and very good description, photography, 
and content. A teacher’s guide comes with the film. 


> > > 
BROWN BEARS GO FISHING. 11 min. sound, 1955. $55 
B & W, $100 Color. Coronet Instructional Films, 


Coronet Building, Chicago 1, II. 


Rec dation: Lower elementary grades in science, 
social studies, and language arts areas. 





Content: Depicting Alaskan brown bears in their natural 
habitat, the film shows them as they eat, swim, fish, and 
care for their young. Overprints and repetition in the 
narration will help children develop the vocabulary they 
will use in reading and telling stories about bears. The 
film also includes several sequences about other popular 
storybook bears, the polar and grizzly bears. 


Evaluation: An excellent film in all respects; the color 
photography is good. In stressing the natural environ- 
ment, the film presents a true picture of the animal’s way 
of life which the children will understand and appreciate. 
A teacher’s manual is available. 


o ° & 


THE CLOTHES WE WEAR, PLANTS MAKE FOOD, and PIPES IN 
THE HOUSE. Each: 11 min. sound, 1954. $50 B & W, $100 
Color. Churchill-Wexler Film Productions, 801 Seward 
St., Los Angeles 38, Calif. 


Rec dation: Intermediate grade levels in the science, 
health, atid social studies areas. 


Content: In THE CLOTHES WE WEAR, Craig and 
Toni find out why clothing keeps them warm. The film 
discusses animal, plant, and synthetic fibers; contrasts 
primitive methods of spinning thread and weaving cloth 
with modern methods; and develops an appreciation of 
the abundance and value of the clothes we wear. In 
PLANTS MAKE FOOD, the two children learn some- 
thing of the process by which plants make food; the 
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functioning of roots, stems, and leaves; the transforming 
of water, minerals, and carbon dioxide into foods; and the 
role played by chlorophyll and sunlight. Through this 
film, which combines live action and animation, the chil- 
dren discover the importance of plants as the ultimate 
source of food. In PIPES IN THE HOUSE, the flow of 
water from reservoir into the house, the flow of gas from 
oil field into the home, and the flow of electricity within 
the house are traced for the children. The three films were 
made in collaboration with D. C. Heath and Co., pub- 
lishers of the Heath Elementary Science Texts. 


Evaluation: Excellent, well organized films. 
° > ° 


CRYSTAL GAZING. 12 min. sound, 1954. $45 B & W, $90 
Color. Moody Institute of Science, 11428 Santa Monica 
Blvd., Los Angeles 25, Calif. 


Recommendation: 
geology areas. 


Senior high school chemistry and 


Content: The film colorfully portrays the beauty of nat- 
ural crystals, such as those found in caves, and of under- 
ground formations, and the formation of crystal structure 
in many types of chemical substances. Showing the struc- 
ture of crystals under polarized light, the film definitely 
stresses the formation of crystals with the aid of micro- 
scopes and microscopic examination. 


Evaluation: A fine film with general excellence for color 
photography. The special emphasis on the technical qual- 
ity of the material presented is noteworthy. Excellent use 
of microscopic analysis is particularly effective in bring- 
ing out the interesting pattern structure of crystals. A 
teacher’s manual is included. 


° ° ° 


CONQUEST OF PAIN. 20 min. sound. B & W. Teaching 
Film Custodians, 25 West 43rd St., New York 36, N. Y. 


Recommendation: Senior high school and adult level. 


Content: Telling the story of the first use of ether in the 
mid-19th century, the film presents the experiences and 
experiments of the anesthetic’s discoverer, W. T. G. 
Morton, a Boston dentist. 


Evaluation: A fine film, presenting one of medical his- 
story’s great moments and stressing the importance of 
experimentation and research in man’s conquest of pain. 
Following historical fact closely, the film should stimulate 
discussion as to Morton’s place in civilization. A teacher’s 
guide is available. 


o ° ° 


SEA SHELL ANIMALS. 10 min. sound, 1955. $50 B & W, 
$100 Color. Film Associates, 10521 Santa Monica Blvd., 
Los Angeles 25, Calif. 


Recommendation: Science and nature study areas, from 
5th grade through junior high school. 


Content: Photographed at the Marineland of the Pacific, 
the film describes shells and animals whose homes are in 
shells, including sea shore shelled animals, chiton, sea 
mussels, clams, limpet, abalone, wavy top, cowrie, and 
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NOW ... you can buy the 
original “American Industry” 


Educational Hobby Kits 
at 
GREATLY REDUCED PRICES! 





These kits contain actual materials, equipment and instructions 
to enable boys and girls from 8 to 18 to learn more about elec- 
tronics, optics, medicine, weather, gemology . . . to explore... 
experiment, build . . . and experience the thrill of success. Ideal 
for classroom instruction 


Endorsed by leading educators. 


No. 71940 Electronics Kit—for experiments with radio, sound 











waves, electrons, radio building, etc........-sssesseeeere Now only $19.95 
No. 71945 Medical Kit—contains instruments and supplies for 
emergency treatments, artificial respiration, etc....... Now only $9.95 
No. 71950 Rock Detective Kit—includes tools, specimens, charts 
for identifying rocks and minerals Now only $9.95 
No. 71955 Optical Kit—materials for making telescopes, micro- 
scopes, bending light rays, etc Now only $14.95 
No. 71960 Weather Kit—includes materials and instructions 
for forecasting weather Now only $14.95 


Produced with the cooperation of Radio Corporation of America, 
American Optical Co., Gemological Institute of America, Baver & 
Black and Taylor Instrument Co. 










The most complete line of 
scientific instruments and lab- 


These prices are for a 
oratory supplies in the world 


Order today for im- 


mediate shipment. limited time only. 


Central! Scientific Company 
1718-0 IRVING PARK ROAD e CHICAGO 13, ILLINOIS 
BRANCHES AND OFFICES—CHICAGO « NEWARK ¢ BOSTON * BIRMINGHAM 

DETROIT « SANTA CLARA « LOS ANGELES 


CENTRAL SCIENTIFIC CO. OF CANADA, LTD.—TORONTO * MONTREAL 
VANCOUVER * OTTAWA 


REFINERY SUPPLY COMPANY—TULSA ¢ HOUSTON 
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octopus. The film indicates how collecting and identifying 
shells can be an interesting hobby. 


Evaluation: An excellent film in which the commentary 
adds definite value and interest to the content. In color, 
the photography has exceptional clarity. 


°o °o °o 


GREAT NAMES IN BIOLOGY. 50-frame filmstrip series, 6 
titles, 1955. Series $36, each $6. Encyclopaedia Britannicg 
Films, 1150 Wilmette Ave., Wilmette, III. 


Dp dati 


Rec 9th grade general science and acceler. 
ated groups and senior high school science areas. 





Content: The dramatic lives of six of the most famous 
men in the field of biological science are graphically retold 
in these filmstrips by means of vivid color drawings and 
carefully worded captions. The scientists presented are: 
Louis Pasteur, developer of the germ theory of infec. 
tion; Gregor Mendel, first discoverer of the law of 
heredity ; Charles Darwin, father of the theory of evolu- 
tion; William Harvey, discoverer of blood circulation; 
Carolus Linnaeus, designer of a plant classification sys- 
tem; and Antony van Leeuwenhoek, discoverer of the 
world of microscopic life. 


Evaluation: Instructional qualities rated excellent, and 
good for building attitudes and science appreciation. The 
use of caricature makes for effective presentation of the 
highlights in the life of each scientist. A teacher’s guide 
is included. 
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THE BEST CLIMATE 


THE UNFINISHED BUSINESS OF SCIENCE 


is discovery. The unfinished business of the 
science teacher is discovery of talent in young 
people. Our need for talent has never been more 
insistent than it is today. And it is a precise kind 
of talent we need; talent that is creative, imagina- 
tive, unrutted; talent that is willing to pursue 
problems to the point of usable answers, knowl- 
edge to the point of mastery. 


What is the best climate for the discovery of 
young talent? Talent grows fastest when the 
desire to learn is stimulated by fresh teaching. 
Talent grows strongest when it has to meet, face 
to face, real problems which have validity for 
young people. Talent grows deepest when it is 
provoked and nourished by books and visual ma- 
terials that have the power to give facts meaning. 


for discovery is the science classroom that puts 
the desires, thoughts, and actions of young people 
in motion. 


Adapted from Unit 1 and pages 581-83 of 
YOU AND SCIENCE, 

one of the three books which comprise 
SCIENCE FOR BETTER LIVING 

series, grades 7, 8, and 9. 


HARCOURT, BRACE AND COMPANY 


New York 17 
Chicago 1 
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The unique introductory science 
library that contains basic facts about astronomy, 
geology, biology, physiology, chemistry, physics 
... how these and other sciences mesh ... their 

applications to our modern world...the newest 

developments, from geriatrics to ultrasonics 
...every wonder of science explained 
for young minds. 


THE 
BOOK OF 
POPULAR 
SCIENCE 





10 VOLUMES 
4,275 PAGES 
4,360 ILLUSTRATIONS 


THE Book oF PoPuULAR SCIENCE in ten volumes forms a stimulating 
introduction to all the important fields of science taught in junior 
and senior high schools. No comparable work is published today 
which offers so much accurate, authoritative, and up-to-date material 
in science’s many fields. No comparable work makes the facts and 
excitement of science so readily accessible to teachers and their 
classes. Its profusely illustrated articles, prepared with the help of 
outstanding scientists, meet the needs of beginners and of serious 
young students of science. 


Teachers will find it an invaluable aid in planning and executing 
group science projects and science-related activities. 
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